NOTICE. 

Ftttnre Ukoct of thin pablication placed under either the “ Special Veieriovr* 
or “ Special Forest Series " trill not be incldded in the nnnal enntneiabon. Seek 
papers are printed, te Departmental porposes. Their unfortot^e’incloskm a 
thi sjstem of annual numbering baa led recipients of the ordinarj issuet to thisk 
their seu incomplete. 

. The following pamphlets have alieadjr appeared as Spe^ issues, and law 
not accordii^l^ been furnished to the public. 

1894 . • Kos. 8, 9, 10, It, 13 and 15. 

1896 . . . Ko. 8. 
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(CATTLE DISEASES.) 

IPICTIOSABT OF ECOFOMIC FBODVCTS, Fol. F., O. <80.04.1 


PROFESSOR KOCH’S METHODS OP IMMUNISING CATTLE 
AGAINST RINDERPEST. 

t/ftrti ii Oa a. Lingaro, Imperial Bacteriologist to the Government of India, 
VaWNARY'LllUTENANf F. 8 . H. BALDREY, /iMistanl Pn'neipa/, Bomba) 
Vettrinar) College, VETERINARY-CAPTAIN W. R. HaqqeR, Principal, J^mere 
VeteHnar) School, VETERIHARY-CAPTAIH H. T. PEASE, Principal, Veterinarg 
Coilrgt, Lahore, VEltWHARY-CAPTAIN F. RayMOHO, Superintendent. Civil 
Veternarg Department, Bengal, VETERINARY-OapTAIN Q. H. Evans, Super- 
intndent. Civil Veterinary Department, Burma. 

Other PAPEB8 that may be conoulted; 

Agricultural Ledger, 1894, Nos. 8 (Rinderpest*) and 13 (Cattle 
Disease*) ; 1896, No. 8 (Indian Cattle Plague*). 

* SpecUl VdUniur/ ScHet cmi 7. 



CALCUTTA; 

•FFTOE op m SOPEURTENDnrr. Q0?ES»«E1IT PRIRTIHQ, INDIA. 

1808 . 


The objects of The Agricultural Ledger are;-> 

(i) fo provide information connected with agriciitture or with eeonotnic ’ 
iif a form which wilt admit of iti ready tnntfer to ledgert ; 

(i) To aectire the maintenance oi uniloem ledgera (on the plan of the Dktmmi 
in all offices concerned in agricultural subjecti throughout India, wi<a 
referencet to ledger entries made in any report or puUication eui k 
readily utilised in all offices where ledgers are kept ; 

(3) To admit of the circulation, in convenient form, of information on any wtxu 

connected with agriculture or economic products to officials or other ptnsa 
interested therein t 

(4) To secure a connection between all papers of interest published on nitr«a 

relating, to economic products and the official Dictionary oi Ecuoce* 
Products. With this object the information published in these ledgen 
Uniformly be given under the name and number of the Dictionary aniii! 
which they more especially ampliiy. When the subject dealt with ha m 
been taken up in the dictionary, the position it very possibly would ofespi 
in future issues of that work will be assigned to iu 
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OXEN. 

(CATTLS DISEASES.) 

[DUtint 0 ry ^ PrtJtutt, Vti. O. $90^1 


PROFESSOR KOCH’S METHODS or IM.MUNISING CATTLE aommst 
RINDERPEST. 

Bfftrtt ip OR. A. UnQARO, Imptrial Baeleriologist to the Oovemmcnt of IndiOt 
VETESINART-LIEUTENANT F. 8. H. BALDREY, At>u(an( Principal, Bombap 
Yeierinarg College. VetERINARY-CapTAIN W, R, HaQOER, Principal, Ajmere 
Veicrinarg Sehtol, VeyERINARY-CaPTAIH H, T. PeaSE, Principal, Velerinarg 
College, Lahore, VeTERIRaRY-OAPTAIH F. Raymond, Superintendent, CioU 
Vfterinarg Department. Bengal, VeterinarY-CapTAIH Q. H. tYAHS, Super- 
intendent, Ckni Veterinary Department. Burma. 


Extract from the Proceedings of the Government of \ 
India, Department of Revenue and Agriculture , — 
So. Sjg^-S, dated gth May i8g8. 


PISAMBLt. 


Read- 


Letters from the laspector Genera), Civil Veterinary 
Department, No*. >73 — tQU 755 C., and 2i8-ii4, 
d^^, respc^Wely, the 6th Au^st, i3lh November 
and ^|th December 1897, submitting reports by the 
undennentioned officers on Dr. Koch’s methods of 
iromunlsisg cattle g^nst rinderpest. 

Repmis W Or. A. linzard, imperial Bacteriologist to ; 
the (wmameBt of India ;• Veterinary-lieutenant 
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F, S. H. Baldrefi AuiaUat Principali Bwnbajr Vetcti. 
nary Cottage; VetennaryCaptaia W. R. Hajegcf^ 
Principal, ^mare Veterinary SciMxrt; Veteriaai*.' 
Captain H. T. Peaae, Principu, Veterinan Colle» 
Latiore; Veterinary-Captain F. Rnymmid, Snpei^ 
tendent, Civil Veterinan Department, Beog^; 
Veterinary-Captain G. tC Evans, Svperintendeu] 
Civil Veterinary Department, Burma. 


RESOLUTION. 

When Professor Koch, the eminent Bacteriologut, 
visited India in the summer of 1897, he expressed 
his willingness to demonstrate the methods of im. 
munising cattle against rinderpest, which he had 
practised during his investigations into the disease in 
South Africa. The Government of India gladtj 
availed themselves of Professor Koch’s generous offer, 
and arranged with Local Governments that the 
Imperial Bacteriologist and officers of the Civil 
Veterina^ Department should attend the demonstra- 
tions which were to be carried out at the Bacterio. 
logical Laboratory at Muktesar in the North-Western 
Provinces. Professor Koch, accompanied b; 
Dr. Lingard and Veterinary-Captain Pease, first visited 
some villages in the Nortn-Westem Provinces, where 
outbreaks of rinderpest had occurred, for the purpose 
of procuring material for his experiments, and then 
went to Muktesar, where he gave complete demonstra- 
tions of his system of immunisation. 

a. The importance of these demonstrations can 
hardly be exaggerated in view of the great loss caused 
annually by rinderrcst in India ; and Professor Koch 
has placed at the disposal of the Government of India; 
in the freest possible manner, and at considerable 
personal inconveiuence, all the results of his knowledge 
and experience of this most fatal scourge. 

3. All the officers present at the demonstrations 
have submitted reports giving an account of In* 
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gie^hodf adoptad by Professor Koch, and as these 
(oeum mMny vahiabte snggesUons, it has been dect<M 
to pobBsb extracts from them in the Veterinary Series 
of the Asyicoltaral Ledgers. The GoTemment of 
India also consider it desirable that the att«)tion of 
Local Governments should be specially directed to 
certain pmnts in the reports which are deserving of 
special notice. 

4. The remrt of the Principal of the Lahore 
Veterinary Ccikge shows that Professor Koch’s me* 
thod could not wdl be utilised in the case of out* 
breaks b the districts in view of the fact that his 
process of immunising takes quite ten days, and that 
More this time had elapsed an animal exposed to 
contagion would be likely to contract the disease. 
This IS a matter of no smalt importance, but it is 
believed that more practical methods are already being 
adopted in South Africa, and experiments are now 
being carried on by the Imperial Bacteriologist which, 
it is hoped, will result in the discovery of a method 
more suited*to the requirements of this country. But 
meanwhile the Government of India ask for the hearty 
co.op^tion of Local Governments and Administra- 
tions in the carrying out of experiments in different 
parts of the country, more especially in the districts in 
the plains. The necessity for such experiments is 
clear, whilst the account of the experiments carried 
out by Veterinary-Captain Raymond in Bengal shows 
how much can be done by officers possessing the 
necessary qualifications. Stndh would also appear to 
be a favourable fidd, and the Government of India 
will be glad if it is found possible to make experiments 
there. The Government of India feel assured that 
Local Governments will encourage experiments wher- 
wer it is possible to carry them out by properly quali- 
fied agency and without the risk of creating new 
eenlres of infection. 

. ^ Another pmnt which is of special importance 
»ilh reference to the bide trade of India is referred 
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to in the report of the Principal of the Lahoq, 
College. Veterinarj-Captain Pease shows how hi^ 
may m rendered inert* and bis rmmmmendatioos « 
this subje^ appear to be wet} worthy of careU 
conwderation. 


OovcrMMnt of M«dn«. 
t, Bonbftv. 

H Bffigti. 

„ Nortb-Wot* 

ant Provineea and Oudh. 

Gof ammant of Pwijab. 

j. Banna. 

Chief CoaMnWofiat, Central 
Provinces 

Chief Conmiiiionar, Afaam. 

„ n Coorg. 

« „ Ajmere* 

Marwara. 

RaMdaiu, Hyderabad. 

. Ordered also, that a cojpy be forwarded to tk 
Inspector General, Civil Veterinary Department, f« 
information. 


ORDER.-^rdered, thaii 
copy of the above ResoL 
tion be forwarded to (be 
Local Governments and Ad* 
ministrations noted in tW 
margin, for information. 


[True Extratjt ] 

DENZIL IBBETSON, 
Seerelary to the Government o/lndit. 


I, In accordance with the foregoing Resolution of 
Government of India, the following Reports, or Eatracts mm 
Reports, are now printed. ^ 

3. Dr. Ungard, the Imperial Bacteriolc^ist, reports as we 
lotyo:— - 

c^.ss^ 







J>& UJlGABU^a BEPOST. 

to aecaritace vith jranr d^en«d telegnun, dated Simla. $th Ma; , 
itoT.iccehed brute at Jdnti, Hathipoda, Nonb-Eaat BcDnl. at 
<Vji> <M Haj 9 ^ * Marled for Bombar on iha tamo date at 

7 rji« uid tiri^ on Max idth. 

I. On receipl of tetter No. 474—191 »itb {lutmcdont, I 
M once idaoed mjeeu in direct commnnication with PrafNOOr Koch. 

The omcome of oar xvetal meetingt wat that ProfeMr Kooh 
Uodlroleied to demonstrate the step* of his protective system 
iMinii rindeipest in cattle, if he might be allowed to obtain the 
^uerial at the teat of an outbreak of the disease and conduct his de- 
Boatrtnons at Unktesar Labmaiory. 

}. After hani^ informed 70a by wire the Professor’s proposals, 
I ft^owed oat joar instroctiont to obtain information concerning out- 
of rindeipest u near u possible to the Laboratory. 

For this porpose I pot mwlf in commnnication with the Super* 
intendent, Civil Veterinaiy Department, North-Western Provinces, 
tnd later asceiuined that oatbr^s of the disease were present in 
the distiictt of Borabanki and Fysabad (Phttabmh and Akbaipur). 
Pennissioo by wire lotving been obtained from His Honour the Lieu- 
Kwat-Govemor of North-West Provinces. 

4. After making the necessary arrariMments in Bombay, Profsi- 
nn IbMh, Qaifky and PfsHTer lett Bombay with me on the s6th of 
Msr and proceeded at once to Lucknow, where we arrived on the 
iSih. From this station telegrams were despatched to different 
Duurio Officers, and information received as to the best locality to 
vwt for our purpose. On the momiiw of the 3C^ May, in consul- 
tation with the district authorities at Fysabad, we left Lucknow for 
thru station with a view to visiting Akbarpur, where a rinderpest out- 
break bad been reported to exist. 

Information having been received by the Deputy Commissioner 
diaiog the day, concenting cattle disease in the Akbarpur Tehsil, 
tents and other neceuaries were despatched by his orders to Akbar- 
por to await our arrival on the following mormng. 

5. On the 31st we proceeded by nit to the above station. The 
V’eterinary Assistant of the district met us there, and informed os 
ihttrindopest was lui^KMed to be ]»etent in the villas near 
Tandt, tome is miles distam. And after conoborating the same, 
oe made anangemenu fm leaving the station early on the following 
mmuRw, 

6. & our arrival at Tonda on June the ist, the Veterinary 
^mtam was despatched to visit certain villages with a view to 
ffiKnveriag cases of the disease- On his return with infotmation 
“to the presence d cattle {dague, we proceeded to the village of 
HMuta and there iomid several head of cattle and bnfoloes suffer- 
ing nt»n rinderpest and the carcases of one which was said to have 
**®^®bed about half an hour. 

Prafstsor Kooh made the autopsy on the animal, and snbseanent- 
7 sxpresMd it ai hia Oj^nion that “ the pathological changes found 
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in the inieitia^ wfetdeatica! mdi Umn* found bv hint in 
detd of rind«rae*t fai Sonth Africa, and thmfon the Indiaa a«l ^ 
Sooth African diaeaM are ideoticaL* At^ MmedaeriwFMcitt 
collected blood from the bean in MoriUaed flaifui, which he deai» faM^ 
m vitrit. He alao coHected Uie hem the gall bladder im 
veaaela. Theae veaaela wm tobaeqnentlx placed in ice. 

Eaiir on the foilowiag atoming we again riaited the aane ad 
other riUagM wHh a hou that we might obtain another aatopar - 
bowerer, a no animal had raccnmbed to the dlseaa dmiag^ 
irigla, we colkmed apedmena ol naaal and laduTmal diacfaaigea, to- 
gether with email qnantkia of fiacal matter and mncna paiaed, ma. 
peciivelf, bjr a bnfmlo and a bnU, tnieriiw from rinderpeat. 

On onr retnm the whole of onr apecunena were depoihed fata 
tin boi which wu torronoded entireljr on all aida with tUck riabi of 
ice, and we proceeded to the Laboca^ at Mnkteaar with the wm,., , 
dcapatcb. 

7- The conchttiona * ProfeMOr Koob arrieed at. at the termination 
of hit experimenu with legard to rinderpeat in South Africa, were u 
followa 

(a) The beat method of tranimittitig rinderpest from one tniiaal 
to another is by means of anbcntaneona injectian of rin* 
lent deiibrinaicd blood, for by this means blood cu br 
taken from animaia during the earlier jtagea of the 
diaeaae, when it does not contain any lepiic maner, bu 
limply the contaginm of rinderpeat Another great point 
In favonr of naing riralent rinderpeat blood fortlm abort 
purpose. Is the Important fact that a form of diseam h 
produced with an incnbation period of from three to Srt 
dayi. 

(f) One five hnndredth of i c.cm. of vimlent rinderpeat blood 
produced rinderpect in an animal after exactly the mate 
time and manifeited the nme malignant tymptonf » 
those animals which had recrived to c- cm., a dose $,000 
times larger. And later Profaeaor Kooh beard bon 

South Africa that the inoculation of ic.( 3 n. of 

blood had produced a like result. 

(«) Glycerine, when mixed with virulent rinderpest blood, 
exercised a destructive effect upon the rinderpot vims. 

(d) Diitilled water, mixed with vindent rinderpest blood, delajed 
the symptoms of the disease, bnt later the symptoms ap- 
peared and the diseaM ww |nst as violent and ktal as in 
the ordinary sponianeons cases of rinderpot. 

|r) Vimlent rinderpeet Uood is destroyed by prolonged exposure 
(four houit) to a temperature of 3i®C. (Sj’Si'F.): 
when injected into cattle, howeva, it produces “ no pro* 
ttctive action.” 

• Collated from Profrssor KoeVt intirim reposts published la S«ah 
Aincan n^sspapere. 
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Jmmmmt$tm0 tgteU a/ BKU. 

t. from tiadeipHt ii confuitd i^ton cattle after the 

HitcmaiMon miectkM of lo e. cm. of bile taken from the gall 
Idi^ileref aaaaimiJ wMdi haa nccambed to a vintlent attack of 
riadetp^ 

■ ThJa imnnir^ amt in on the toih day at latcat, and ia of aoeb 
aa ement that even foor neeka afterwardi 40 c- cm. of rinderpeit 
lilo^ crald be in}ected vithoot anv tnfnriotit retnlt I therefore 
conehide that the immunity prodneea in tuch manner it of an ' arr/w ’ 
mmm." 

Experimenia, however, have proved that an injection leas than 
10 c. cm. riaderpeat bile it inanffident to re^er cattle immune 
tgainat rinderpest. 

** The loctl letuit of an injection it merely a hard, somewhat pain- 
fad, swelling of the sUe of a man's fist, which sometimes causes lute- 
ness for a fow days, but gradtufly di^pears in the course of a few 
weeks, provided, however, that the bile it not in a stage of decom- 
position. as is not uncommon, when an animal suffers from rinder- 
pest. Under these circomstances, an abscess may form, which, 
however, does not seem to be detrimeniid to the process of immuni- 
sstwa." 

“The protective properties of the bile will be of inestimable 
service in infected parts. Nearly every case of rinderpest supplies a 
(Tester or lesser quantity of vaccine for those aitimals ^ich are still 
heshhy.” 

9. Regarding the immunisation from rinderpest, Professor Kooh 
remsrked, “ I undeitoq^ many experiments for the purpose of ascer- 
taining the best manner in which the bile is to be employed, and to 
terestigste the nature of this remarkable process." 

** First, a control experiment was made with the bile of a sound 
animal. The result was, that such a bile had no immunising effect 
whatever. Also the bile of on animal suffering from rinderpest is as 
tndi by no means effective when taken from a rinderpest animal, 
that WM killed on the 3rd day after the observed rise of temperature, 
ud did not protect the injected animal against the disease. Even 
the bile from animals which survived the attack of rinderpest proper, 
but were suffering from secondary disease and died from such causes, 
wu cf a very doubtful or no protective value. The best results I 
always (riitaiDed were widi bile as used at * Susanna ' farm and the 
qusl^ of which I characterised in my des^ption of these 
experiments.” 

“ For theoretical reasons I made an experiment by mixing larger 
and smaller quantities (df virulent rinderpest blood with the rinderpest 
and thereby gM the important result that the bile is able to make 
a considmable quantity of rinderpest blood innocuous, provided both 
flnids are {HOperty mixed. In one cases c. cm. bile and 5 c. cm, 
Wood were injected and the animtd became immunised this treat- 
ment.” 
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••It tpptm ttutt an admixtare of riiiderpeat Uood «flfc riadopea 
bile even foemta tbe imaindaiw qoalitlet cf the htto', and I da 
not coiuider it impRdwUe that leat cf ecdve linderpeat bfle, 
bile taken from the aidmab at the berinalBir d the tH waia, B19 be 
oanfformed in tlna mjr into an efeetnte medinnv and fiat •tw die 
bile of Kwnd aninulf might be ued I7 inch a proceaa for the mae 
pnrpoae. Experfmenta in connection witb the faypotheafa are net 
ended M yet, and the matter ia at pieaent onlf in a atate of inveitka- 
tion. Sl^ld tbeae oxperimenta nve a good lacidl. it vonid then be 
an easy matter to prepm at anjr dme lai^ qoamitiea of a htghijr tn> 
mnniiing and nnifotmly actias protective medhun. In }nakt, 
there experimenta are ao hr oT importuce, aa ia herewith dear!; 
proved, that contamination of the bile with blood mmt bf no meani 
be acrapnleiulf avoided.” 

to. “ Fonr animala wen Injected with 10 c.cm. ol bile taken 
from an animal that had died at the ‘ Snianna ’ farm. Of there, 
No. I waa re-injected with viralent blood on the second dar after ibe 
first injection. Na II M the fooith, No. Ill on the iixth, No. IV oa 
the eighth daj' after the first injection.” 

No, I fdl akk and died, u if no protective hocnlalion had taken 
place. 

” No, 11 fell lick with slight ajrmptomi of rinderpest, hot soon 
ttcovered. 

‘'No. Ill and No. IV exhibited no sjrmptoma of aaj diaeaio what* 
ever. Th«)r proved ihemaelvea so atro^ly immonised thet a anbae- 
qnent injection of to c. cm. of fresh rinderpest blood prodneed no 
reaction of any kind. In accordance with tnen facta, the cooclDiion 
mar be drawn that immonity began on the sixth day after the ippU- 
canon of this bile.” 

II. "To ascertain whether smaller doses like ioc.cm. were 
tnfficlent to create immunity, 1 injected three cattle with 1, a and 
5 c. cm. of rinderpest bile each, and applied ten days later o-s c. cm. 
rinderpest blood. All them animals fell rick sabsequeotly with 
seven symptoms of rinderpest, one inocnlated with 5 c. cm. re- 
covered, the other two died; it may, tbenfore, be condoded with 
isfety that an injection with iem than 10 c. cm. rinderpest bile is in- 
sufficient to render cattle immune against rinderpeit’' 


ImmtmiHng p»wer e/ fi^feoMoM 0/ MomT a em w /*wm 
Simatrpitt Anim«U, 

IS, "The protective properties d blood serum ate not vciy 
great, for too c. cm. of such toum are required to protect an animri 
against an inoculation widt a small dose of rindmpM blood. 
immnnity is in its nature menly a ' pasihre ' on^ and wijl only lari 
during a ihoit period. " 

‘'TOsmetMmaybeoaedin order to lepande &mn ioKcted 
areu those tracts of conotiy which are stili free from dk tcwn]^ 
by means of forming a broad belt between them in irtudt •» “ 
cattle are inoculated with the vaedne.” 
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«fgr pnleclive inocaktigo oa a large teak tlte above teium it 
not niiiliiialilni tna bj meaiu of a labaare of nerwa tmi winUnt 
1 laceaeded ia immnniaiBg withia a fonaigbt tovenJ 
oaunAMiad) a degree, tbu thM were enabled to wiuistaad an 
iaiaclioaof too. cm. rinderpeta bwod part of which it a faliJ 


“ From thk fact, I jodged that the immanity et these animals is 
0 Bini* higto degree, and I believe it is an ‘active* immunity, 
to that of a baaat which has contracted rinderpest and 
rtwwdv** 

ij, “To prepare the above semm from ' salted ' animals, the 
bloM is taken from the jngnkr vein and ia conveyed into an air-tight 
It is then allowed to remain for te hours in a place kept 
as cool as possible and not distnrbed. The fibrin and semm will 
then be foond to have formed. ** 

"Tbe tatter is to be taken off with a syphon and mixed imme- 
diatelr with fr^ rinderpest blood in the proportion of i : lOO c. cm., 
t^., for each M parts of serum otte part of fresh blood. This 
nistnre is kepi tot about 1 1 hours in a place at the imnal temperature 
a^ is shaken &om time to time. AftH the lapse of this time, the 
ashnals to be rendered immune are injected into the dewlap with to 
c. cm. of tbit mitoure. In this way a certain basis of immunity is 
obtained. Although considerably lest effective than the ^1 injection, 
the state of immunity may soon be raised by further injections with 
blood. For t^ purpose I gave on the seventh day after the first in- 
jection, I c. cm. and again seven days later so c. cm. of fresh blood. 
To preserve this semm for a certain time with all its immunising 
qotinies, I did nidortnnately not sncceed, except by keeping it in the 
ice box, " 

1 4. “Shonld the necessity arise to employ the semm in a pre- 
serve state, there will ^ no other way bnt to dry it in the vacunm 
ippaiamt, a treatment which gave most satisfactoty results with other 
rads of senun. '* 


Method of eeUteUng Site. 

tj. The autopsy should be held on the 6 th * day or aa soon after 
dteanimid sneenmim to rinderpest (seventh or righ^dajr) aa po^ble. 

t 6 . The animal U laid on its left side, an incision is tnsde in the 
flank from the vertetal column down along the posterior border of 
the ribs, and from thmiee posteriorly along the median line of the 
abdominal widl. After carefully opening the peritoneal cavity at one 
point, insert the fingers of the left hand and cat through the_ abdomi- 
nal mnscles along me line, before indicated ; at ibo same time nis- 
ittt the tissaea to avoid wounding the organs with the knife. On 
reflectittg the above &p, the gall bladder will be exposed to vkw. 

An Assistant, whose hands have been previously wh^ in sub- 
linate sdoUon (i in tjooo), takes hold and raises with his left hand 

* In Souh Africa Probssor Kooh sUughtered rinderpest animals for 
■K oa sixth day of die disease. 
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Btrap DOW givea tbs resulu obtsined by ProftMor Koch 
fad dte tedHBciaie of die different opmdoM, it is necetseiy to enu- 
iMniU tbe nqniraDeme in oidet that nse may be made of die biie 
MOiactise lyMm s— • 

Vimtent rinderpest naietis]. 

Inoculation of animal for bile. 


(r) Injection of bile into animals. 

w 


Animals undergo proof srith virulent rinder- 
pe« blood. 

(«) Virulent radeipest blood is required for the inoculation of 
cattle in any district, unless the disease already exists in a virulent 
form. 

(f) Inoculation of animals with rinderpest blood, in order that 
they may pM through the malady and be oestroyed on the proper 
day of the disease, for the purpose of collecting bile. If the opera, 
tioa is postponed until directly after the death ^ the animal, the bile 
esa only be utilised when obtidned from those animals which succumb 
to s vimleat attack on the seventh or eighth day, but not later. The 
best bile when drawn from a rinderpest animal dead of the disease 
presents a men colour and few, if any, mino-o^nisms. Frequently, 
tanrever, tUi fluid is found to present a yellowish green or brownish 
green appearance by iransmiited light, and it is then generallv found 
not to ptMsess the high immunising power of the green bile and 
microtco(Hcally, more septic organisms. 

The best bile for protective purposes found by Professor Kooh in 
Sooth Africa was that obtained on the sixth day after the rite of 
lempetmnre, and from this he proved that bile (aseptic at time of 
collection), when kept in ice, preserved its protective power for a 
period of >4 days ; in fact, its immunising power, when injected into 
snimats, was found to be just as high at the end of the 14 days as at 
the time of collection. 

(f) Inoculation of animals with approved bile— Ten cubic cen 
timetres it the smallest amount which should be injected into each 
iniiiial, and all bile shonld be carefully examined microscopically 
and any micro.oiganisms found in the fluid noted, not only as soon 
after collealon as possible, but before using it at any later date, for, 
considenabty more swelling takes place at the seat of injection with 
bile which contains organisms when collected directly after death 
and which is kept ftw subsequent inoculation purposes. 

(d) ft is essential that animals injected with bile for protective 
pwposes, shonld be moved Iqr inoculation of virulent rinderpest 
Mood at a later date. 

^evionsly it hu been pointed ont that the immunity conferred by 
we injected bile sets in on the tenth day at latest in South Airiest, 
snd Ihmdore this day was chosen for the proof experiment. 

UirDBBTAKEir at mvk- 
^MSAB, 7,800 FEBT ELEVATIOF ABOVE SEA-LEVEL, 

, . With the rindeipest material brought from Tanda it was the 
■•wiion, if poaible, («) to reproduce the disease by inoculation of 
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blood, to order to obuto oniipto •tttoier dote forim^^ 
taimnBinngr power of tbe bile; (i) to tepoddee tbc «uue wU| 
mh] dtocbvge ud doog ; (r) to protect tnimab aatoit liodeneii 
bf the MbcottoeoiM inletfioa of bile, and other modtoed pneeHea, 

The followinf prdca of tbe caut will abon tbe comae tbe dtoean 
followed in tbe animala inoculated. 

BfeoA 

at. Immediateir on ottr arrival at the leboialory on June 41b, 7 
p.H„ two bollocka. Noa. I and II, were each inoedated to tbe dewlap 
with 10 c. cm. of the defibitoated blood. ^ 

N». /.— Tbia animal’s tempetatnre attained 104* F. on tbe foonh 
day after inoetilation and ios‘ 8 ’* F. on tbe evening of tite sinb. 
Severe lymptoma set in— pn^ng, etc., and death took place on the 
morning of the tenth day from tbe time of inoculation. 

On the fifth day of tbe diseaae with a lemperatnre of 105* F. 
blood was let, and two animals, Bull No. XI and Cow No. XII, were 
inoculated with 10 c. cm. each. The pon-mtrim disclosed the anil 
marked pathological changes found in rinderpest. 

No. //.—The temperature rose to 104* F, on tbe evening of the 
fourth day ind to ios'6'’F. on the seventh day after inoct^on. This 
animal presented all the well«marked symptoms of rinderpest, 
instead of death following a rapid Ml in the temperaiure on the seventh 
and eighth day of the disease, death took place on the sixteenth day 
after inoculation. A gradual fall in the temperature, bom 1047°?. to 
pi'd^F., when death occurred, occupied eight days. 

No. Jf/.— Was inoculated wUh 10 c. cm. of blood ifaawn bom the 
jugulu vein of No. I on the nth June. Tbe temperate rose 
somewhat suddenly to io5'8''F. on the 15th and attained the 
maximum io6‘5‘’F on the 19th, the fourth day of the disease. This 
animal passed through a smart attack of rinck^st, the temperature 
falling to normal on the seventh day of the disease ; but up to this blood 
was still pissed with the dung. The animal baa now recovered. 
No. XIX Bull was inoculated on the list June with blood drawn 
bom tbe juralar vein of No. XI. 

No. XII Com.— First rise fourth day after inocnlatioD ; lecanent 
fever until morning of the seventh day of disMse. Temperature 
normal. This animal passed through a very smart attadt of the diaease 
• diarrhoea,* cough being a most troublesome symptom ; mucus and 
Uood still passed on the fourteenth day of the disease, Ju^ lith; has 
now recovered. 

No, XV This experiment was made with a view to 

discover what course tinderp^ tr^es in tbe Bublo, and wben 
inoculated bom bovines, wlUther the virulence d the dtoease to 
increased or diminidied. It was inoculated with 10 c.cm. of 
defibrinated blood taken bom the heart of Bnllock No. I at 
mrtm, and inoculated five hours after death. A slight tluekei^ 
occurred at the seat of inoculation, but it had entirmy dtoapMaiM 
iber S4 hoots. Tbe rise>in temperature did not occur tmtu the 
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day after iaoca l a do a ; ntaiimmn lOs tT. attaiiied on te«Mid 
rf mrtitn. and aonaal tempefatnre agoin ncorded on the 4th daj 
(f ^ dlanna A naoe of btoM and eancna waa paaaed * per annm ' 
ladieliDWOftIwibitrae in tanperatnre, bmonly sli^ dianhcea 
Mhnred, and the aidmal «w never eutirelr 08 ita Thia animal 
Mt inoeidaled u coatzol to caiea Nos . V and VI, firtt inoculation 
•iib idle. 

Kood vrna tahen from the Ingnlar vein on the a5th June, and 
10 c. cm. inoculated into No. XXII. 

iVr. XIX InocnbOed with ioc.cm. blood taken from the 
vein of Boll No. XI, MiU*-m#rlm. Ihia animal (ueiented a 
lev aymptoma of rinderpest, eta., riiivering, high tempeiatnie on two 
occaaona, blood-etaiiied dung, etc., but the attack wu only very 
alight and the animal was never oS ita feed. Thia animal %as inocu- 
lated as a control eiptfiment to Cows Nos. VII, VIII, IX and X on 
(be tta June 1897. 

lit. XXII Bull—Vfu inoculated on June scth, 1807, with 
IOC. cm. of blood taken from the ingular vein of Dnffafo No. XV. The 
lempetatute b^n to rise on the fonith day after inoculation and 
attained a mazteum of I07*9°F. on the fourth day of the disease, after 
which it declined ; by the 7th day of disease, regmered 997°?, Dull- 
ness and loss of apatite were the most marled symptoms, but the 
attack of rinderpest was very slight. 


BUe. 

sj. On June 6th, 1897, at 4-30 p.h., two animals, Cow No, V and 
Doll No. VI, were each injected with 10 c. cm. of bile collected from 
an animal which snccnmbed to rinderpest, near Tanda, at 7 p.u, on 
Jane the lat, and therefore iso hours old. On the I4tb June at 
; pji. each animal received subcutaneously ioc.cm. of defibrinated 
Mood taken from the heart of Bollock No. I, in order to prove 
whether the injected bile bad conferred prmection against rinder^st. 

lit. V Cm.— On the 19th. the sixth day after inoculation with 
blood, the animal appeared dull, coat staring, and the following day 
^^ng suj^eo^. The temperature on the sist evening attained 
its high^ trig., i 05'6°F. and tnen commenced to frll, afterwards 
ranoing within normal limits. 

Ht. yi Bull . — ^The temperature of this animal never exceeded the 
normal limits after inoculation with blood on the 14th June, and no 
symptom was noticed unril s p-k. on June ayth, and then only a little 
mucus and blood was psmsed with the dung, followed by a few drops 
of Uood later, the anitw was never off its feed. 

At the time of the inoculation with blood on the 14th June, 
Buffalo No. XV was also injected with to c. cm. of rinderpest blood 
to act as a control experiment ; but, as will be seen, this animal onlv 
passed through a slight attack of rinderpest, and therefore the experi- 
ment proves nothing. 

* 3 - On June loth (a.ii.) a second series of animals (Cows VII, 
"III, IX and X) were injected with 10 c. cm. of bile, token from a 
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d ^wlnpML tvccamb to the tUMUo. CoMMoeoil;, 

Oe Co*f Vu ud IX had ilisht of tha oiMaae, 

Vin and X {weMoied ao aymptoma of rinderpot 

14. The exp«fiii>aital reeearchet commenced at this Labontorjr 

Prafionr »Ojw on June 4th. 1897, nere nndeftaken with a dmiire 

10 itaaoostiate lui mediods to the gentlemen utembted for that {Xtr- 
pote, and at ^ awe time to aacertain whether the means he dia* 
ooMiad fan immaniaing ca t tl e againat attacka of rinderpeK in South 
Africa tv the subcotaDeoni {n]e<Hion of bile and other body fluids, 
derived from andi difeaaed a n i tnala , would prove aa efficadoua in 
poiocting Indian cattle. 

15. It wOl be as well first to consider what results we should have 
espected, if the Hnkteaar experiments coincided with those made in 
SouhAfaica. 

A n t ma la itioeul<U«d with Rinderpeti stood. 

The maionty, 90 per cent, of animals inoculated with rinderpest 
blood, should have shown u abrupt rise in temperature on the third to 
tbe 6fth day after inoculation, followed by the usual severe symptoms, 
fw.. purging, dysentery, etc., death taking place on the seventh, but not 
Uiet than the eighth, day of the disease. A certain percentage, about 
to, after passing throuf^ a serious attack of the malady, should have 
recovered. 




A»tmaUinoeviat«d u>Uh Binderpett BUe. 

All the cj^le subjected to the injections of bile obtained from 
findeipest animals should have presented, merely a hard, somewlut 
prominent and painful swelUng, of the size of a man’s fist, perliaps 
itighi lameness fora few days, in some cases, but which would 
zradually disappear in the course of a couple of weeks, provided, 
noierer, that the bile was not in a state of decomposition, as is not 
anmnunon when an anim^ suffers from rinderpest. During this 
period there should have been little or no constitutional disturbance. 

BdedMjtcted anfmols (tfterwards proved wUh Binderpett 
Blood. 

After a period of ten days the bile-injected animals should be 
‘oocnlaflon with a vaiying amount, generally 10 c.cni. 
«c^f vMent rinderpest blood, in order to ucertain whether any 
had been conferred upon them individually. If this hu 
•***) during the above period no untoward symptoms 
observed on examination of the animals, and their 
J^pw^es would have remained within normal limits, feeding, 
sa m health. 
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6nt completelf ocherwite would hm been the cnwBrionoij^ 
health/ tniiwiiDOcaltfed with ft poetien of the eane bloodaatl« 
Hied for proving the Ule onet. The oranftiT ermplMu.of itndo. 
peat ihoeld have enperrened and death followed in the najorh/gf 
catet on the teventh or eighth da/ of the (fiseeae. 

a6. Now let oa tee what contae Ae tfiteaae foOowBdinaeantath 
inoci^ted with rinderpett at Mskteaar. 

Alu, I tnd I I were inocnlaled b/ ^rafeeior Koen with deffimouo) 
Idood from Ttnda. No. 1— tempcratnre roee on the fourth da/, tad 
later tevoe t/mplomi set in widi loat of aj^petile, dnineae, ponpa* 
and d/tenler/ ; and thia animal aoccumbcd to a epical attacfd 
virulent rinder^ on the aeventh da/ of the diteate. 

Nt. i/r-The temperature rote at in the caae of No. I on the 
fourth da/i and later the animal preaented all the well'inarked a/mp. 
toma (A tM diteate ; but inttead of death occuiring on the tevemh or 
eighth day, it did not take place nntil the thirteemh da/ of the diacaie. 
So that inttead of the animal dying from rindeipeat it probably ac* 
cumbed to a tecondary infection. 

On the fifth day of the disease, when the temperatuie was high tad 
the symptoms of rtn^rpest well marked, blood waa taken from the 
inguiar vein of No. I and the usual quantity was inject^ into Not. X! 
and XII. These animals passed through fairly smart attacks, b« 
in both instances a normal temperature waa recorded on the seveoih 
day oi the diaeaie and the anions made an uqinterrupted recovery. 

On the 14th June blood waa taken from No. I {fM-mwlm), aod 
two animals were inoculated, uti.. Cow No. V and Bull No. Vi. 
Theae had been previously injected with bile from Tanda. The 
effects of these inoculations were that the cow suffered from a com* 
pantively alight attack of rinderpest from uhich she recovered is s 
1^ days, wmle the boll showed no symptoms whatsoever. The aa- 
protected control animal inoculated with blood from the same source, 
which should have succumbed, or. at all events, had a very seme 
attack of the disease, only had a slight illness, no symptoms being 
manifest until the ei^lh day alter inoculation and then only lasting 
48 hours. • I 

The other unprotected animals inoculated were No. XIX frwn 
blood taken from No. XI. in this case, if the disease was preseoi, 
it most have been of the slightest character. No. XXIl, inocuisted 
with blood from No. XV, only passed throurt a mild attack of 
rinderpest, but although the temperiuure recorded waa very high, the 
symptoms were poorly marked. . 

From the above it will readily be observed how the 
rinderpest blood, which at first produced death In tl» mual time, and 
accompanied by well-marked symptoms of the diseaM, when ino- 
culated into other animals, gradually lost its power of 
rinderpest, and finally became so attenuated that it almost l»»d " 
produce spy symptoms at ail. 
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M. Tl» •■<>** ***^Mbv fora tha differmwiattb 

( ilirr* with tout nd p m - rn trltm blood derived from Bdl No. I, 


^JSSi«wJ^|Kted irtth itedopett mtferikl. 7)hi»n old, (tom 


JHoori ffm TmUki. 

No. L 


Typical (tioderpem. 

Very tevcni. 

AMt*~matl 4 m blood PnhmerUm blood, 
dram iram Vena jnmlaiia Idram brom Hmri, 


Smart attack. Smart attack. Stigbt attack. Slight attack. Slight attack. 
XI. XII. V. VI. XV. 


No typeat qkaptoma. Ven mild . 

XIX. XXII. 

tS. From information kindly commnnicated by ProCanor Kooh 
ooBoerning the conne of rinderpeet in Sooth Africa, it appean that 
the diteaae, both when ac^niied epontaneooaly and after inocniation, 
nna ill conne in a definite nnmber of days, oir., 7 to 8. In the 
erem of an animal dying at a later date than the above, death it fre* 
qaeotly not doe to true rinderpest, bot to a secondary infection, fre- 
qaeotiy caused by a distina spedea of inicnMirganisni (Strep* 
tococcu^. 

In Sooth Africa the tempeiminre of the inocniated animal, which 
generally remained np to the fourth or fifth day within normal limits, 
roK abruptly to i04*r . or over, remaining high up to the evening of 
the sixth day of the diaease, when it lapidiy declined until death 
lapervened. 

Of the seven animals inocniated at Mnktesar with rinderpest 
blood, two only died, those being Bullocks, No. I and II, which 
wrte inoculat^ with blood direcUy brought from the case at a village 
aeatTanda. The other five recovered after attacks of rinderpest 
vaiying in intensity. 

19. To account for the severe type of disease found in South 
Africa, we must temembm that the outbreak in that conntry was a 
new malady, a&ctiiig foe animals of a conntry which had not been 
PWnonsty attacked by a like epidemic in the memory of man, and 
“orfore meading over ‘ Virgin SoO,’ as in foe case of measles in 
<J74 introdnoed frw Sydney, when one-fourth of foe inhabitanu 
« the Rji group were carried off. Numerous like instances with 
i^id to ofom fokases, r.^., small-pox, syphilis, etc., might also be 
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I}, b te iMKOti^ofow ImnrMge, ft b impoMiUc (or n b) 
^ t mlUMn CTjfrBMWM i of the camet which M to w luid 
n HMUMliOB of »• iwetpott viroa, as that which omund when 
wen iMciilaied with material brooght np to the hills (y.coo 
lew de*atiM) from plains. The snimui nine sears of age, mi 
lsteiMei]alad.waafa(edand bom in the plains. Imu of late yean 
been in taoaotains. This aninul dM of a typical well- 
awked rindopM in exactly the same time u was foo^in Sooth 
Africa. Itetinthe later inocolationa ihedisease proved abortive, 
kedi in plain and hill cattle. We recognise, however, the htct that 
the period of the year (Jane), when these experintents were nader- 
wluia, ww urt veiy wont possible one, for ot^ning vinileot rinder- 
pwi in the (dains. 

Those who have observed the changes in the viraknces d rinder^ 
pan dnriag the dife re nt s e a s o ns of the year, recognise that the vims 
teones least pount in its action, at the end of a hot season, when 
the ^seaae simply smonlden throagh the cattle of the low coaatry, 
aanag a mottalin of not more th«n j per cent 

We mast not forget alto that the months of May and Jane 1807 
•ere the hottest part of an exceptionally torrid season. In additiim. 
k ft a wen recognised fact that in eveiy severe epidemic, whether at* 
Wckiag bnman beings or animals, the mortality is always greater at 
the conuaencement of an outbreak of disease, than toward iu ter- 
■tn t tki p, when esses generally recover witboat any treatment 
Fanher, Kooh hsa made a special point of the fact that in order to 
itetwiah rindeiyest saccessfally, blood sboald be from the in- 
fected enimal dming the earlier stages of the malady, when it does 
B« contain any leptJc organisms, but simply the contaginm of the 
disaie. The grMest difficol^, however, was emrienoed by ns 
a Snding any cases of rinder^ at aU, in the Fysabad District, 
M that tbs only virus oblaiaid>le for condocting investigations at 
Mnktetar, bad m be collected from the heart of an animal which had 
ssccnaebed to rinderpest more than half-an-bour, before the anhmy 
***■???*' above canses, tberriore, moat be 

the caose of the attennation of the rinderpest virus, which 
w mve to be gaaided against in future experiments, 

OltfeeUiHU to tho method, 

J4. 0 ) The greatest difficnlty is the fact that the bile does not 
^ « ordii^ temperatnres of the air, and that according to Kooh 
can be used for protecting cattle. But green biles 
^roy obtained rarely, the most freqoent proportion being one in 

coontry where the cattle are small, 150 c. cm. (s'ay 
JW Due IS all tint one can hope to obtain from an animal, 
m South Africa Professor Kooh stated the amount averaged 
c. cm., but that it was not at all unusual in large cattle for him 

0.590^ 





t» 



CMUi iCiiMt BWnprtt , QBni. 


I(A Pibn^r aafauti indiicriiaiiitfel/ OA of thii gnmp aad ...M,. . 
l£^*w«idi iifral«KiiiKkipettfakK^ The injection had not *SS m* 
elect nnm the amsnda, triwreaa two other cattle which 
^ ff^ teptaeanMalaatotheeapeiimenial elation Cell tick and died 
cjth ceMM eyi ip tema of rindeipeat, after having recatved an Injec* 
liMofaeeanavhHi’’ 

••The reanits 1 obtained in thfai wajr with the bik injection apj^ 
iiiiilKttrT* It pfovoi* moieover, at the tame time, that the oile 
hijtetioo w the aaate Iwiaficial eflect at rinderpest htmu. where 
ycctioala a matter of natnra! ooneeqoence, as at experimental 
^hw s where the irnmnniaed animals may be re-testeu by artificial 
ialaciion with rinderpeat blood" 

jfi, 1 have no donbt peraonally that Pn^eaaop Koch'S lyitem of 
Motecdon, by the nae « Rinderpest Bile, as worked ont by him in 
Se^ Africa, really po ss e sses the virtnet be ascribes to H under 
csnsie conditiont in that coontrr, vdiere the disease it of inch a 
findent character. Bat even tne above experiments have not been 
etaiieiy wfthont disaster, (or, aome cattle injected with bile have 
shown an enormona mortality, and it is reported that no clean herd 
hu yet been inocolated with bile in which rinderpest did not follow. 

What the outcome will be in this country cannot at present be fore- 
aid, tt invesdnti on wilt have to be undi^ken with a view to deter- 
■ias many points now obscure, with regard to the different degrees 
of virulenre found in rinderpest outbreaks. 

ty. There are, however, outbreaks of exceptional virulence in 
ihsHimilayas, and much less frsqnentlr such occur on tbe plains 
of India, more especially during tne cold weather. With bile col- 
lected from snch epfdemicsin the future, we may be able to obuin 
aiular results to those which were demonstrated in the African 
ssibreaks. But it must be clearly understood that cattle herded 
together at the commencement of an outbreak, cannot all be pro- 
tected, even if injected with rinderpest bile, immediately the first case 
of disease is discovered amongst them, for. s varying percentage of 
saiaals must inevitably have contracted tbe disease previous to the 
iM of the protective a^t. 

38 . The experiments commenced at Mnktessr. nnder the snper- 
ridoa of Pro fea a o r Kooh to ascertain tbe value td rindetp^ bile as a 
ynsective agent against that disease in India, have np to the present 
pnived very little, as the method has not been practically tested owing 
m the giadnal diminution in virulence of tbe rinderpest blood naed. 

Before the animals, which have been injected with the protective 
^eBt, can be proved and declared immune, it will be necesaare to 
^da proenre blood from anfmab snff ering from rinderpeat in a vim- 
imt form, and snlri^ them to inoculation with it. 

39. fre teveru occniona I have pointed outto Government the 
unpottance of pmsning my investigationa with regard to 

l^ntfpest, with material obtained from tbe most virnlent sonree; 

*™avise mnefa time woold be lost and expense incurred. The 
•**k being a prote^ve agent only powerful enough to protect 
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from B ttff nUd facmof the diteue. btt iMdi iMii 
nnder them rato^tibie to utecks oi *iralait ifaktapn ^ 
•monm oeraned tt e litef dM. 

40. It if flimeoeiMfjr foriBetogoIntodetfilawidingHdtstt 
protective inocoktiott widi feram, •> this, wtopcewat io^ii 
fomewlMt unriei^ and difficait of canjriog oat, escept is e^oi. 
oMDiy fonn. 

41. Aaotbcf mofiieatioD of Kooh’f method b one ehkh enmim 
maeh moK daborMe teaulu and which can be npiM 1^ vn. 
Uttb eatm trooble. Itebi totbe admiatne ofiinderpeaibloedia 
bib in the fMropordon of 1 part of the formcf to 9 of the hw. 
Reicarchet will have to be earned out in order to teat aeveqd of bae 
aide bnea, for, probabljr we may find that ordboigr bile, if miied ehh 
vimfent tinderpM blood, may leive the fame porpoae, ud thaa wt 
dwold be able to do away with one of the meat difficaltki of ihe 
ntethod, vu., the i^niremeot and attendant difficnlty of obtabug 
Urge qnaniitiet of rinderpett gall> In one expcrimeik whh rind(^ 
peat aod blo^ tried at tma Laboratory, tocceaa haa attended the 
attempt, bat it would be premature as yet to pronounce the method a 
aucceaa, aa during further reaearchea aome unforeaeen diScabet 
might arise. 

4S. If the bib method proves a success in thb country whea 
furto trials with virulent material have been made, Govemmen 
would be Mved great expense and would probably run very link nth 
in the first instance by allowing their bullocks to undergo the prnec. 
tive inoculation, A^n, it will be a great stand-bye, if daring a 
campaign rinderpest should make iu appeamnee on the Use of 
comroanication (u was the case during the Chitrai Campaign), the 
protective injection oi bib could be had resort to, for the whole 
would not incapacitate the animals for more than two wceha 
rotocted ones would be unlikely to again contract the dbotae, 
and they wonld be worth more than donbb meir original value. 

43. 1 would suggest, that in vbw of the mcogniaed difbtence is 
the sosceptibility to rinderpest exhibited by hiU catik and tboiaot 
the plains, that two distinct seu of expetimaaU bo carried on coa- 
cerrently, but sepamtely, whh a vbw to tesliiv the efficacy of the 
rinderpM bib protective method and the period dnibg which u 
leeden the animals immuite. The former conM be undertskee ti 
the Bactmiotoned Laboratory, Mnkteaar, whib the kttm wudd 
to be arranged for on the pbrns, for it can earily be tuubn^ w 
by moving either let of aiamais from their aoenstomed hdniat to s 
cmder or wann« climate, as the case may be, the results «tM 
experiments may and probably would be mabsially altered or eonesy 
viwed. 

44. Whafovtf experiments are now initiated me» be 
with Ae greatest difficulty and uncertainty own* 

Tiravwvmr mAMVWMwwaA^AAinws oKa ■ ■ ai 11 1 fiwi mnlwl ftiklRMlfl. Ct 
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[funs cittb have already snccnmbM to Entmtii owii^to anW 
con(^tiffi» food, ^mpoatnre, etc., to wlach Aey have been 
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4}, A forditf Kpoit will of coone bo nbmitted wk«i the onoi* 
ntftt tarn nwdwd a nore advanced stage, and torntthing deraite 
•m beea anived at with regard to the bile method. 

«& Dwinga long con*ensiioa 1 had with Profaaaor Kooh con- 
rinderpest, in fully discussed the different questions of 
jigdoat eonnaeted wkh the stndy of this disease. The Ptofessw 
tedlorted dba Knee which, in fatme work, would be moM hke^ to 
Itad to the advanconent of onr knowl^ge and produce results 
idiieb may prm of the greatest benefit to uovemment with regard 
10 the neparaiioa of a serum of high protective power against rinder- 
pnl. The seiatn at pre^t in uae m been shown to produce a 
pietecdve effect, when injected subcntaneousty into healthy cattle, in 
quiuttics of not less than icxo c. cm. at one time, tint inture 
iiwtftigBtions most, to be of general utility, produce one possexsing 
a aech grei^ immunising power, eo that to c. cm. wUi be aide 10 
^uce a like or greater effect on the animal than the quantity 
eew eae^ For the preparation of such a blood rerum ProftMor 
godi pmnts out that a centrifugal machine must be need— each 
cap apable of holding at leut 500 c. cm. (J litre)— with a velocity 
1(410 5,000 revolutions a minute. For this purpose an engine 
of sev^ h<»se*power would be reqiured, worked by means of 
iKia, gu, oil, or electric power. Several of these centrifugal 
mchinei aw now being used in, and within a few miles of Berliu 
for the nannfacture of diphtheritic anti-tosin and other serums, and 
therefore H would be advisable, the Professor points out, to wait until 
u opportunity offers for thoroughly examiniiw the machinery sod 
becDiDit^ acquainted with its woming, etc., beme asking Govern' 
■eat to obtain one for the Laboratory. However, later it will 
Becemry to nt sneb a machine capable of being worked by meeban- 
iml meana, for it would be imp^ble 10 obtain one capable of 
auuniag the required velocity which could be maintained by manual 
kboer contiimoiuly for four to five hours at a time, as would have to 
be done on each occasion when used. 

47. ^ain Professor Kooh remarked with regard to a probable 
■ed i ficati o n of aerum, " Should the necestity arise to employ serum 
in a preserved stitie, there will be no other way but to dry it in the 
‘yieaom apparatus,' a trettment which gave most satisfactory results 
with otto kinds of serum." Consequei^y, it may also be necessary 
to provide the Laboratory with such a vacunm appuatus in the future. 

A complete set of the charts (48 in number) recording the Tern* 
poratwe, etc., of the above casea was submitt^ with the ma n uscript 
tqwt. 

3 * Veterinary-Captain Pease, Principal, Lahore Veterinary 
^ool, joined the party from the commencement, accom* 
Paying Professor Koch and Dr. Ungard to Oudh, where 
^oderpMt was discovered. He has entered very fully into 

question, and his report is produced in txttnso 
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y. Of tfw teiocite local remit is merely a aomewhat 
f«eUfaig « the die of a man’s fist, whidi dis^>p«ars ia the 
catm of o io* wooha, pneided, bo«e*er, that the bile is not in a 
,ims of doooouxMitiaa, as ia not OBComEMmly the cate when an 
•Bhsal tafeta non rinderpest In mch drcnmMances, an abscess 
My font at the seat (rf the inocolation, which, however, does not 
MM to be det rim e nt al to die process of immnnitation. 

8 . Ot ka r mndea at pnotaMatg wUk Kl».-Regafding immn- 
riMtion bnm lindeipott Profaafior Kooh hat wt&itaken manv 
ciperimeott for the pnrpoae of ascertaining tho best manner ia which 
the bile may bn employed, and to iovestinte the natnre of the 
maarkable process by which issmaniattion u bronght about. First 
acoonolespnrimoiitwasniade withthebile of a toond animal, and 
the resalt wu that each bOe had no immnniting effect whatever. It 
«u also found that bile taken from a rinderpest animal, which had 
been killed on the diird day of the disease, tlmt it, three days after 
dK rise «rf temperatnre, whi^ it the first symptom of the disease, had 
occnned, bat no imraonising effect whatever, and did not protect the 
isiected animal against the disease. Even the bile from animals, 
survived the attadt of rinderpest proper, bnt were suffering 
bom secondary disease, and died from stsm canset, was found to be 
oi very doubtful or <d no protective value. It mar be here remarked 
that typical rinderpest runs its course in y to 8 days at longest, and 
thn in caaes lasting longer than this period after tlm firat rise of tern* 
perature, the true araon of the rinderpest vims cesses on the seventh or 
eighth day, and that after thia the animal is suffering from the effecu 
oi sudi sctioa only. These long cases, therefore, do not produce mil 
aiUble for protmvu inocukrion. This is very important For 
theoretical reatons, experimenta by mixing larger and smaller qtuui- 
liiies of yirelent rindeipest blood with the rinderpest bile, were ii^e, 
sod the impoitain resnlt obtained tberdty that tim bile is able to make 
acmisiderurleqiiaiitity of rinderpest bl^ iniu>cuons on inocnlation 
imo Mthy animals, provided that the two liquids are properly mixed. 
Thit is to say, that we may inoculate a qnannty of virulent rinderpest 
blood imo a healthy animal, a dose in fact some thousandths of 
which would be suffioent to produce virulent rinderpest in it, with 
» hsrmfid effect provided we properly mix it with a certain quantity ; 

rinderpest bile. In one case, s c. cm. of bile mixed with 5 c. 
ri virulem lindmpest blood were injected into an animal, which, 
bccim tmmnnised this process. It appears, moreover, that the 
sdmixtuie of rinderpest blood with rindmpest bile even increases the 
jmmoiusiiyqaaiaies of the bile, i>. taken from aifimals at the 
beginning wluch, as we Imve seen above, is not of itself endowed with 
my immnniring power, may be transformed in this way into_ an 
(Active meAnm, and that even the inle of sound animals might 
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bt «ed by neb a pnean for tba laaae (wpoaa- Eip e i i a aai a b 
coDoeetkm wiib tbtt hnwtbeiia mtottacMujn, aM^aMht 
is at pmaitt not defimriy dedded. Shoidd thesa eapwiawws ane 
a good rendt, H viB ifcen be an tuf loatter to prepani at tiaii^ 
la/jp quantities of bigUy immoninng and anturmy acttHf miteo- 
live medlnm. In pne^ these ei^etinenis are so fu « ni^. 
tanee that they prow that contaainarion of ibe bde need fw die pn>. 
tective inoculation with Mood need, by no meaner bo icnpaleinly 
avoided. The lesoltt of the tdxtve expmmenta areanaiondy awiitsd 
aa the iaqrartanoe of this qnebion is eaBeme frosn a pnelkd poin of 
view. 

q. ImmimUit protfweed by seswM^Tbe Uood seraai of 
cattle which have leeovered from rinderpest, hn a eertaiiiiaamtieWBg 
dfect apon healthy cattle when iaoenkted with it. Its ]mtective {so' 
pcities, however, an not very great for too c. cm. ef nch serum sic 
laqair^ to protect an animal against an Inoculation widia smalt dose 
of rinderpest blood. This immunity is merely a " passive " one, sad 
w&Ionlyuatfora short period. For promoive inoculation on a Urge 
scale such serum is not ^plicable, bot Kooh succeeded in immanisiM 
in a fortnight several animals by means (d a mixture of smum sad 
virulent rinderpest blood, to au^ a degree that they were enabled to 
whhttand an injection of so c. cm. (about goo drops) of rindmpeit 
blood, a ten thousandth part of which is a fatal dose. From this Uct 
he judges that the immunity of these animals is of s mndi Uglief 
degtes, and ha believes that H is an active immunity equal to that of 
a bosft which hu contracted rinderpest and has dien recovered. 

10. It is particularly imporunt to know that only so c. cm. of 
•nch asniffl are reqnired to immunise an animal. 

It, From the above experimeitts, Kooh is led to believe that rinder 
pelt can be eradicated witli but little difficuky and within a emnpan^ 
tWely short time bv putting these methods into practice. 

11. In infected parts of the country, nearly every caae of rindcT' 
pest supplies a greater ot lesser qnantity of vaedne tor those animili 
which are rtiU healthy, and he is sure that thousands of cattle may be 
laved daily by its application. 

13. Methods demonstrated at the Laboratosv. The method d 
protamn by the inoenlation of cattle with limpie rinderpert ^ is 
tba ona which Profetaor Kooh demonstrated to us in IntSa; un^ 
tanataly, owing to variona dreumstanoes, he wu iinaide to qiare m 
time to go through all his methods, as his time was loo dimt, ody 
Me variation was made in the inoculation, and that was dm id^- 
ture of virulem rinderpest blood to the rinderpest bile. He cvefw 
explained others to me, and Dr. Ungard will douidms vertty and 
COtttinae eU the experiments at opportanity occurs. 

14. WM proof noooMarp astotke of^oaop a/ Iba ^ 
**•«*.— TTm only proof which is necessary as to dm effiomy or otBer- 

of this mdhod is, to take a niimber of healdty animah 
tmle to die dUease and to inject each of them witii' to c. ^ 
of suitable guabty from ui animal affected with rindo^est, 5^ 
keapingrthe adiws carefully isolated fw ten days (dm petmd <**» 
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Mill ■ttmwidy Into them, aad tt tbe Mine dae to iaocnkie one or 
MO other a^Mteoed e ria tb, u • oonin^. with • timiltr dOMof the 
yjndeat bkiod. What mutt then happen la, that the bUe 4 n)ected 
MiaaliBwatBot ctntract rindetpett, whilat the BOii.pioM!ied or eon- 
mi a nhn a l a aanat take the d iaea a e and die or at leaat beoonae very ill 
i0d aUbit diagnoatk i^puant of the diaeaae. Thia will prove 
dMthe hfleHojected aatmtla are imaone boa the diaeaae. Ihe 
eoand a nima k are, of couae. naed a ahow that the rinderpeat blood 
Mih iriiicb the bOe-inJected aniatlt have been inocnkted, u virulent 
and capdUa of {wodoi^aevere fatal rinderpeat ia anpiotected aai- 
■ah. PaBare a anv of theae poinu then will render tM teat nega> 
dve a doabtf^ If wbile-ii^ectad aniiBalt die. it vrill be negative, if 
the control aninala do not take aevete rinderpeat it will be diwbtfiii. 

15. What u m o t ua e n /Or the deaa a w a tr w W oia.— In adera 
cany oat an experiaem of the iaiinanlaing pnpertiea of bBe, then 
what ia neceaiaiy ia firat a prodnce vi^nt limkrpeit in aome 
aoimalai aecondl^, a take the bile at the |woper time and in raitable 
conditton aBdainocttlaasabcnaneotulytheanimala it ia deairedto 
protect with 10 c. cm. of the bile ; thirdly, an daya after the inocula- 
tioo with the bile, a sabmit the animah which have been snbjecad 
a the bile inocnlntion a a aat inocalaiion with a very large doae of 
the vimlent material ; foorthly , a inocolaa at the same time, and with 
a similar doae of tia same vinilent material, a conple of stuceptlble 
and onprotected animala a act u a control a the experiment ; and 
fhhly, a observe that in the bile injected animala no rinderpest 
occurs, whilst in the non-prolected controia rinderpest with iu ditg- 
oostic aympams occurs. 

16. Jfetted 0/ iis/SseOhs|y heoHk^ gwf w infa sotth wfnilens 
dlaaoae.— It is obviooa that in carrying oat theae experiments, it ia 
f rst ve7 necessary to have some certain standard Baathod of pi^nc- 
iag the vimlent disease amongst healthy animala in order a provide 
tte material required fm protective iaocolatioa, as well u vimlent 
vires with arhicb a test animals. The method which baa been in 
vogne in Rnssia, for a very long time, ia feeding with vimlent dejecta 

smeaiing the nostrils with slime from animals saSeiing from the 
disease. Professor Kooh states that he haa been able a demonstrate 
thm the ordinaiy methods of infection bitbera employed are exceed- 
ing!; ineBective, and that a larn proportion of thoK cattle that it 
vns triad a infect by means of slime from diaeaaed animals smeared 
on the mncoos membrane, ete., failed a contract the dismae. 

17. The method of iiifeciion, which be advocates, ii the injection 
of defibrinated blood ina the dewlap, and in thia manner a very 
severe form of the diaeaae, which baa an incobation period of three 
teive days, is prodneed, the animals auccumbii^ and exhilnting all 
Ike p»tl-morttm af^ieaiances of rindmpeat. By thia method every 
tqieriment has be« positive in Sontb Attica. 

tS. Bess Utne /or taktag the blood for imcubaUtmj^'Vht 
hwod for thia purpose is best taken at an.early stage of tlw disease, 
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bid(.awb4AttttMato>foid«oaidiag ike iMMdiwe. Tkeribtf 
tn Am ap bf ao ewiitiet, pelHag then epvatdi end 
ionaidhmd Ike nU bladder ia foud Iriag iaiiMdiatdjr beeeuk. 
A dam riartBead flaak bdag readyt die^l bladder ia gnq>ed at 
ha baae bf la a niaam , in each a nunet as lo reader it quia leate, 
aad a eiaut akk ia aav aiade faao the euMt coaveniaat part aitk a 
deaa aca^d mtd the Idle aBoaed to flow into the flaik. 

$$• A m omt i tfbtU iflaM te Bim4arpe*t.-Tht amoBBl of 
bde field DoiD aa lm a l a dead of rinderpest necettarilf niiea con* 
ttkciblf aecording to the sixe at the aniiw. Sooie t^l aoisaali 
eolf jiM aboot too c. cm., largu ones too c. cm^ and Protaeor 
KOM ittionaa me that the large Soodi African oxen tometimea 
care u mack at a litre (if pinia). The qoantitv it invariablf larger 
than in health, the fnlnesa of the gall bidder being a prominent 
apaptom pMt-mtrtm of the diaeaae. 

a& JP«riod oftAe dUeate t oMen gait U moat attOobte.— This 
k an important point. Mil has been proved that at certain periods 
of the disease the ^1 posseaset no immnniaing propeniea. It bu 
alieadf been proved bf experiment, for instance, tua ^1 taken on 
the third daf after the rite cd temperttore is endowed of itself with 
BO im m n n iai n g propeniea, It hu iJto been proved that gall taken 
from animals wbira have exceeded the period of pure rinderpest it 
valoeless or of donbtfal value. The biie ia best suited for immuni* 
Btion and pottesaes its most powerful action on the seventh or eighth 
daf of the diaeate. 

If. Ckmraeter o/ mitabtt fttle.— It hM already been stated 
that the bile from all animals dead of rinderpest is not suitable for 
^ purpose of conferring immunitr against the disease, and it it 
important to be able to recognise bile which is fit for use. Dile 
collected on the seventh oreighthday whichis of green colour, almost 
dear, free from offensive smell, giving off that of healthy bile only, 
sad fm from harmful bacteria ia in a suitable condition. When it 
contains hamifal bacteria, iia physical and chemical properties are 
changed, and its smell differs ftom that of good bite, whilst its 
colour becomes yellowish or brownkh. 

s8. XieispfA of time tohieh bile retaitu iU properties,- 
This important point has not, so far, been definitely- settled, but It 
is known that in ordinary conditions it soon decomposes. If it be 
deired to keep it for any time, it most be carefully collected aiepti- 
csDy ud kept cool in ice. How long, however, in these drcnmMances 
it rmaiiB its immunising properties is mUmown. 

sq. Method of moMey the t»)eetion.~The gall shonld be 
Bled as fresh as possible. The vessel containing it should be shaken, 
and thra 10 c. cm. of it poured out into a clean syringe (Kooh’a 
psUern is most convenient) capable of containing diat amount The 
sniinal to be operated upon having been properly CMt and secured, 
the needle is introduced into the subcutaneous connective tissue under 
^ to die ade of the sternum, and tim material injected and worked 
into the tissue a little by rubbing with the fingers. Cate is necessary 
to IK that the point of the ne^Ue lies free in the subcutaneous tissue, 
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tuMiiihlTiff ten ikjrt lave lapsed lime in infectioa 

*■ pc*tnd of ten da^ inrabMioa of tte inmnidt;, \ 
iMdIii if the nlmal be ezpoeed to the contaginm of riader- 
w*t take the diaeaae u eaiOy as an aaina] vhidi hu not 
HtMecMd. it nml, thetefore, be rementbeted that rinderpest 
liQe does not prodnoe imainnity nntil these foil ten dm nee 
a&er entkh onh it the proof against the disorder. Tlris is a 
UPfi hnpwtant point, u meat not, themoro, be concinded in anjr 
m of es p e ri menu that, ri there has been aaf of mediate 

« iaoedtate contagion dnring this incttbaiivepwod, the method of 
^■aafaatkm it not an efficient one. What woeld be neceetsry 
K ffitprtne the cfficncjr of the system vooid be, the infecting of 
after the propar period hat elapsed since the immanWng 
bmcidstion with tnntble gw wu made. Animals wfakfa have been 
eipoeed to the contagion before )be protectiTe inoculation it made, 
«r w^ hate been so toon aftervwds, therefore may contract the 
ihietse. Thia esposnre to contagion most naturally oocnr in the 
cme of omlneaks tn India, triim, owing to laieneat in reporting 
oatbnmlta, to conunnnal graiii^, and to geneial caieiettnets a great 
aeteber of animals in a villtge wiU always have been esposed to 
the disetse by feeding and dmkiog, as well as by tctnal and mediate 
oMiaa with diseased animals. In any attempt, therdore, to adopt 
the system in a village, we mast necessarily inoculate a number of ani* 
nals which have alr^y the viratof the disease in their syatem, or 
whicli may take it in daring the ten days which must elapse before 
Inaimity occors. This is the more probable when we consider that tn 
aaimal does not show any symptom of rinderpest at all until from three 
to five days have elapsed after taking in the poison, and the only sjrmp* 
ion tbea shown is nse oi temperature for 48 hours or so. Such animds 
eoald,of course, have an attack of the disease in the ordinary course. 

35. Prof«$»or Koch’* txperimenta at the Imperial Bae~ 
lerMttflcal Laboraterp. — We left I'anda on the and June 189;, 
md proceeded as rapidly at possible to the Muktesar uritoraiory, 
vbtre we arrived on the evening of the 4th June. The virolent 
staled, blood slime, faeces, etc., had been carefully p^ed in ice 
M (he joarney, and most of it airived in good condition. Moat of 
the Uood brought up was considered to be fit for use, the only 
iugtr being thmcola might have destroyed the vinu. No bscteria 
««te foond in the blood on microscopical eamination. In the 
tveeing of the 41)1 June, two bollocks, nnmbeied I and 11 , received 
rebcntaneouslv 10 c, cm. eamh of the defibrinated rinderpest blood 
collected at Tanda. previously strained. The inocnlations were 
Bwde with sterilised ^rii^es into the Bubentsneons tissue under 
iM sternom, the animals being cast and seenred for this purpoae. 
The temperaimre charts of diese animalt marked i and a will tbow 
die coiine of the disease in them. In bull I the rise of temperature, 
•Wch is the first aymptom of rinderpest, occurred on &e yrii June, 
tod the usnal sym(noius of virulent rinderpest, ws., dischwge from 
eyei, nose, and mouth, dulness, loss of appetite, staring coat, 
•Momiiial pain, and dysentery, followed in their ntti^ 
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met io Soatib A&lcft. 

«6. The Ictapomait chtit of Mo. II to abo auto te penMil. 
Thto ihovft ft ttpicftl riaderpett £iiive, the dbaaaa not ao fnlot to 
hs mtare. AB tM tjrmptomft debuted in No. 1 wera pratest, bn 
thftftnlmfttvoaldpfobidtfji l)*%e recomod bad it bOM UMMUe tol^ 
him pn^ljr, at pethmertm enminattea ahowed Oat tha Ictoait 


wen toJim. Thece two iaocatotteai wen aiade to. pndace We 
ia ft proper coaditioa tor the laocnlatioaot othar aidaiau wUi • «it« 
to coBferring immunity. It will be tceOf thadoiVt that No. I eoeU 
be aoitftbtei whiltt Nd. H woald oot be. The bite taken from No. | 
wu coMidered by Koch to be la a my ^ ^ vu 

ntillfted for the immontoing Inocaktkni of Noe. XUl, XIV, XVI, 
XVII, tad XVUl. 

EXPBBIMBSTS^GBOUP II. 

Production 0/ Jttii d er peat , 

jy. Another eaperinunt which wa* made waa, with a »iew to 
testing the slime and dejecta which had been collected stTsoda, u 
to their viroience, and for this purpose the animals Hos, 111 and IV 
plain’s cows, were selected. On the 6th of Jane, No. Ill rtcewd 
about 10 c. cm. of the blood-stained dejecta as A drench miied with 
water, and had the nostrils smeared with slime taken ftom a bnSilo 
suitering from severe rinderpest The temperature chart, mt 
herewitb, marked 3, shows that on the i ith June, or 6ve days slt« 
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receiving the materU, she was attacked by virntent nnderpea, Nl 
the symptoms of which followed, and that death ocenrred on the i8ih 
or seven days after the rise of tempertonre. 

38. No. IV, on the other hand, which received on Urn same dsr 

simw material taken from a bullock at Tanda had what gPP*"™ 
to bo only a very slight attack lasting for five days, or ifom me 
16th June to the sist. The symptoms, however, were »«*«' 
marked, and it is somewhat donlml whether the "rl 

suffered from rinderpest or not, although H is bdieved th« 
ovring to Ac unfortunate fact that onr rinderpest virus wa aiew 
completely lost its virulence ; we have been nnabte m snbjoa um 
animid to a test inocnlation with virulent rinderpest blood. 

EXPBBIMBSra-eBOUP III* 

39. IatattHt<eaMois.-Of the bite coBemed m ^ 

V u, j jj animsds, the only ones avaitoblc for t« 

. T.»d»ba., 5 dsjfssM. po^d numbered Valid VI, received 1 ^ 

i cutaneoasly into the breast 10 c. cm. These aumato w«e nnom r 
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ifaOMadbftMmiU mUli^ «l At ten 
»«Kwwi odtttviM in |pM kMltt. 

. -'I '-T — t km O n the eid>h day 

Oft Kook ktviBC bMB ortewd™ ite 
U^rtmGmmuiQotmnut ob ipecU ^ lad to Im««. He 
dioded 1# JVl^. •ke teet to ibeie e iywi e h mnaelf beioie Iwdiv. 
TWi M dow hr bddiy the blood of No. 1 bolt deed of indent 
fUin^ iw iii|OCttag to c* cm MbcolftotooilT i Towtt 
No. iy, lym toUod receiml e il mll e f dote to ect at e ooatrol to 
(kiliit 

M mn ltt T he teited talmrie were pieced in the findefpew shed 
eetbeMedeytlat thesr leoehed the teet injection of vindent blood. 
Tie iCRh ef the teet «»a that on the i^ih, w live deye eftet the 
iMtelitioii. cow No. V beceme tick end paead through ell the 
fheiee cf e mfld ettadt of rinderpett, laidng fl»e dejrs, after which ehe 
lacomed and te now in good health. No. VI showed no lympioms 
ef the diteaie et aB, continning in good health, niuil the expita- 
daeef 3 _*neka. ao that he appeared to be immune. 

41. The control animal Ko. XV, however, only had a very alight 
tad ihait ettadc of the diaeaae from which he wu at no time vetyill, 
thhongh he had not been protected in any way, and although he 
lecdveda lam dose to c. cm. of the virulent material, be recovered. 

4*. X>e«ni|/!itf henoitt.— It appears, therefore, from thii experi- 
neni that cow No. V had no immunity conferred by the bile, or at 
lean only a very al^ amount, and at the aeme time that the rinder. 
pen vtnn ia loting nt virulence. 

MxrxniujsuTs^eBOVF iii, 

♦J* /ntneenManMon. In the meamime, more animala having 
- u^naU. become available, four antmala Noe. VII, Vllf, 
IX, and X received to c. cm. of the ori^nal 
*“>™ ww IT aobcutaneout inoculationa in the uaual manner. The 
Ml iM not apparently changed In ita prtmettiea, and contalDed no 
■m ba^ia than hefoie. Theae anuiala wwe inocnlated with the 
bila on the loth Tunc, or when the bile waa to daya dd. They re- 
■nm in good health after the inocabtion, and it waa deddra to 
ten mem with vimlent material on dKaiet of June. 

t* - *f **n easper f m e w fc— B1 ood was taken for thie 
fwpoie from ^ je^iular vein of caie No. XI which bad been 
“••ctM w^ rinderpest bom bull 1 f« tbie pnrpoee. The blood 
7* ^ linng anbject iarthe uenal manner on the seventh 

JjT* « tfiseaie whidi had been severe In him up to this time. A 
MUe vanaiion jm made' in the manner of tcating in tins case 
MSim uch aa jni and VIII received each to c. cm. of tdrulent 
«>ww. whfln pCand Xncdved only vt c. cm. of the blood mind 
•tt pl^oiM «alt sdadon. 

. o/ **e ea pe ritm e n t . At the same time, a small 

“P”***®*®^* *“ inocnlatioo of to c. cm. of 

•ae saaaa Mood to act u a control to the experiment 
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tlH itiilOTtit iM. H«fc VH VHI, X r mH . 
be«l4r> H»riX, M A* * 9 tii ]n» « tin 
tawcdVitkni atMwinnI tn tt riaOupt^ ^Ma kjmU t^ 
wirntmmtt bn nu Ml *« 7 *««•«% 

is tUi eq^nimeat, tint Nss. VII, VIll, 
to c. cm. «f Wood, iMooiood WoMw. “ ^,^“ **^* **!* 
fmlmd oWf tft c. COL, whocM No- IX wW^ hod c^ nednd 
tn o.cflk, bocooMMMfcadbf Ih# ^*o*o^ H,** Py^ 
thm ddf ooionl was iojectad fiom cbw V wbid mo laliriM 
bom itedmpect. tin tUodt b«ii« ctte^Wchoo^o^ 
wen imrodnced ioto the riodetpcM thod. They mood A At 
‘(Wlo*to*oidcf>- 


Vlt 


Vtll 

X 

IX 

fl 

VI 

Xfl 

xix 

iv 

xt 

XII 

XV 




■ 



mmmm 

mmmm 





TU» eipeiiment, therefore, pnwe* Mttle with »^d 10 P®^ ^ 
the Wle OMd of conferringtmmomiy, »t*tle«at one.efthe«iwa»lt 
opented on, cootn^ tbo dhwno, tfter Un lime necewiy to 

It «h» hrtfr^ fety clearly that 

tho miipoae of te^no the Immtimty conferred by tna oue, aaoie 
br iMi ita poeer Of ptodndng the virulent diaeaMwben uiieM 
into 00 mptonewd aniWi, tor, as we hare teen, oiip°h ®» yg“ 
attht^ It received * veit l«^ dow o< the Mood ftten fion H a 
XI nutoring fwm tindi^m, and although it wu entiiely nopro- 
tected, atilt It did hot tabs HOderpeat •« •»« » 

to,Thla alao ttslrfieri j||iiobabte ftn * 

ham alto not teoeiv^ hire ^ tojectl» . 

tji. OttfortOM^, theacanllnaa canhOt at ^eaem.be JMeaw 
' owing to oar having ho vfrnlont Wood. _Tto 

Sra wiKfiom in animal which, ft la m 

ftwaoaw&i, twivWt* Wd ty“ 

ita effaetij^flW ten and it has 

asWliTwTO aame ftifc, ft was yoBOwlA Mw wnWan ^ 

bad^ hi iddititm to thla the teat ihoenk^ho »M mad» toO*W» 












ii iwtBili V Mrf VI. 

lit IMidMiDai jH et d of iht ten dlqro kid dom hf PittfMor 


fl. j^ir So meli then for the ei t | w rii > en le- 

Mieiood teoHnitiiion whh the bile broaght fran Thnde, 
an iiriaienxei^ wMch, ee bee |tat been remarked, aoidieiwecaa 
bepkced,a*rMardithe evidence the; aright be coneidend fo ghe 


ngmdhHtte emonqr or otbenriee of Profoaior Kooh'l method. 

54. Witb 0 view to condiMiog the toppijr ti viralent malmk) (or 
imt^ porpoiia Not. XI and XII were ioocokted with to c. cm. 
«ick of vimeM itederpem blood taken (torn the iogtilar vein of 
Ha. I OB dm tith Jane when the diaeaae was at ita height. Both 
gMC animala went thidort a aevere Mack of the diaetae, with all 
dm tnfoal munomt, bat both of them tecoveied and are bow ia 
Mod healdi. TBit fottber poioli to lote of vintlance in the rindtr* 
pern blood. 

BXPEBiMBura-onovp ri. 

(5. /tnwHmfeerffoN.— Wkh the bile collected from ball No. I dead 
of iinderpett on the 14th June on the aeventh da; of the dbeate five 
other animala, Noa. XIII, XIV were inoculated bv ProfoetOf Kooh 
himself on the 1 4th June 1897. and XVf, XVII, and XVIII bp Pro* 
faaior Ungtrd on die itth June 1897. 

<6. iltoed aMrf Btle,— The ir.ocalalioD was varied In the caae 
of tio. XIII which received a dose of 9 c. cm. of rinderpest bile 
muted with 1 c. cm. of virulent blood, as it ia supposed that bp this 
nmans the immnnhp conferred ia more powerful and lasting. All 
these animals have been under obacrvation Since the inocnlation, 
simI have remaned perfectly healthy. 

57. It ia a noteworthy fact that the injection of i c. cm. of riodei^ 
peal Uood did not canse the disease in cow No. XIII, and Ihit 
goes to prove that Profli^ Koch’s <d)servations on this point are 
correct, and leada nt to hope for a aimpfo method of procedure in 
the immuniaation process. 

$8. These erases mot tested.— It is U) onfortnnaie drcnmstaoce 
that OUT rinderpest blood has ao greyly lost its vimleime as to be 
ateleas for test pnrpMes, which oecessitates the use of the most 
tsnlent material, in order to prevent errors, we have, therefore, been 
so for onable to inbmit the animala mentioned in the above group 
of experiment to the necessary test. 

59. tmpmuMtttif a eydufom M tA« 

method.— In iLe abo^ttei^ooed groopi of eqrerimenU, it will be 
seen ilmt no definile proofs of the efficacy or Mheraise of the method 
ks been Mihioed. It ia impossible, therefme, for me to give an opU 
ksnontHl pokt. I have, however, not the ilightest donbt in aty own 
■kd ihttdw BMthod is geuftine in regard to Sooth African cattle, 
fnm dm experimenta which Professor Kooh showed me, 
MB, whether the method wiS be snccessfol in Indian eattk or sot 
■tadatklMKeB. 


0.590^94. 



to. Df gim i uu to liMUm mm* totoft A/Hem Wtmtm 
Koto Ito oaly <»wlt t to <H— w to fc_aeaw 
to Soolh Alitet.»hicfc iiiBBWitw »iniW« «■* wiy 

Ugb pcieMHB ol dM aniaab wM iiattadn pw M) ito 
nmitof to conaa lapkUf and with ajaat mtn^j. a w toy 
ban to tboae who toko mj Totenat in m ai^aei, tot 

ceitato coBiaciou dlaaaaea, ootibly malt-pox, aaaa^^wiiaa 
iattodoc^ toto a cooalijr (or the irat lima, tba coniagnai baniy, u 
it wan, a airgifl aoU to now mon, aieiiiM a »ery aialtad ^rtnilaoce. 
caaahit aiomw moftaUtjr. Tbo laiae iiaapedailftneof SindB. 
naatw taar be lamambaral by thoae who ware lufortanata noaKh 
toto cooMCtad with agriceltitfU poiaoita daiinf the great oetoeak 
in Fr" !**!"*- 

6i< la India, howarer, aa in certaln'parta (rf ^dweto 

diaaaaa ii aniooto, the diaean rariea aery conaiderabiy in n cmik 
aad aaaaifcy. Wa rtry often meet with rinderpeai in what bu been 
termed the " Benigmmt (orm." It may, indeed, be ao ali^ a* m 
pare nnnoticed there being no aymptonu but aligto (eaer and looie- 
MU o( the bowela We have in fact aimilar conditiona u ate met 
with in the Steppe Cattle, which, u ia well known to thou who have 
given altmion to the anbject, puiah from natoral contagion at the 
rate of 30-50 per cant and from iaocnlation with the natoral on. 
weened viroa in frtmt $-to par cent only. 

da, Mmttorpoof tore rommMmm Steppo DUorntm—Tf* 
which we introdnced to the leboraiory for the pmpou of 
making exj^menta appears to me to doaely cotreapond with Steppe 
dbaau. 

63. The material wu from an outbreak of not a very vimtoa 
natnre, the diaewe having been dragging on in the netghboorhotd to 
ume very conaiderable time. It wu taken from a dead animal in a 
village witere the diaeau wu evidently loaing iu vindenc^uTO 
umarent from to fact of to downeaa of the ^ead and to length of 
time to caaea were laating. On inocnlalion at to Bacteiiolagical 
Labmatory two bnlla I and 11 , we 6 nd that in No. I it prodneu a lypi^ 
cau of virulent rinderpeat destroying to animal in a typical period. 
No. II lasted over to period of rinderpest (uven d^a), and worn 
probity have recovered had h been possible to feed him properly. 

r. . . o . a ..at * 1 aU.. .aoL laaaau ualamn <lk* 


dimse WM « 3 t it* h^ght, uid tUlheinwcti gymi^mt^ rtay- 
pest preunt, and to temperatnre high (at to moat ttmme pe^ 
h fact), and injected into Nos. XI and XII produced typieri niato- 
pest u wttt be aun from to ebarta ci these animals uni hetew^ 
^ to diaeau wu evidently of a far leu virulent tainw, u ^ 
tou animals recovered and r^ned their nstml healm, aftw a aman 
attack of ^to tfiieau lasting from five to aevan days lespealvely. 

64. Blood taken from No. I fmt-mtrtm, and inoe nbie d u 
a teat to Nos. V and VI ptevionalv inoodatod ^ 

Tan^ pr^uced in to cow an wvhwa thpngh cmpM»^ 
digitt attack of rin^pest from which to rtovered m » t«* 
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Agjf.' toVltlit Meciioa pradondao diktat all, (h« antaaln- 
aab^ Mahhr. In the ceotro) airimala, «e Slid that al- 1 

the aaiiui b unraiMied (aee No. XV)the injactioB of blood 
^ Now 1 imdneet, alter aeven da^a, my aucfat rinderpest, ludnc 
nnT^“f OW two dtyt, at tar as ajmiptoeoa Aow, and trom wUw 
fc anhnal r ec i w ti ed. 

d{, Fnther, we to) that the blood fnnn No. XI, taken on the 
iiat June, on the seventh dav of the diaeaae, and inooriated into 
No. XIX to act as acontroi anuaal to Nos. Vll, VUI, IX, and X did 
bm prodnoe Um diaeaae in this amma). 

66, A^n, blood taken from the boSato No. XV and inoculated 
bso XXlfprodnced only a ni 3 d attack of the malady whidi showed 
none of to ^cid aymptoma of rinderpest. Thus we have a decreas- 
ing icaie of TBnieooe in the material as follows 
Taada Blood 




MIU typical 1 
recovery. 


Tflia 

ly^cal 

recovery. 


typical 

recowry. 


XXII Mild, a typical 
recovery. 


None of these animals, eaoepting V and VI, bad received any fimn of 
iatnaniaing injection. 

67. Here, ton, we have a state of aSaira closely resembling 
vbat is described by E. Semntur as occurring in Steppe cattle, 
and to task of ascertaining what the significance of this may be must 
be left to future esperiments tuggttltJ txplanaliam ef Ihi pitnmt- 
MS. It certainly appears to me that tore are only two sdudoni of 
die phenomenon of to decrease in virulence of to rintkrpest virus 
bro^t with ns from Tanda, and these are./vr/, tot some Indian 
tank, espedally those of certain plain districts, possess a similar immu- 
nity against rinderpest to that possessed by Steppe cattle, or tmndly, 
dial to virus ot to disease has a tendency to lose its virulence in 
ccton circninslaiioes, to esaa nature of which we ate unable to 
dsdde. If to first solution should prove correct as teems probable, 
•c can earily explain to decresse ^served here. If to second, to 
cspisnation can only be nnsstitfactory. It is known to some of us 
that to immunity which Steppe cattle possess is not shared by other 
Needs in Rossis, and that, whereu to inoculation of natural un- 
etakened rinderpest vims in tom it folkiwed by only $-10 per cem. 
cf camsliiM,to same inoculation in other breeds of csttm canses 
per cem. of deaths. 

fiS. It is also known to u that to vimlence can be conaidetably 
hatwedby passing to vims through Steppe cattle, whilst we are 
shn aware m to fact that when such sttennated vims la passed 
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ThuMf MdMtMn Mf 10 dw <nct tint veaitt 
bfMkfidMW tteMMdto it aat gw ^ a— y-s»y . ^. »<, 
MtiM«(lKr tead, «««Bn Imr of levin cadmdMUjHAitii 
flo^poroMt. Tbit oat oriyUantetoodoi^^^ Cwgigitfw 

cMdik artoiMM dtenoM hi the virdooerf iheetae^^K 
teaelnfliieBaiexatedoahtram eouide, eedi m peitiil dtMinmi 
« enoMoe to • Ugh tempenaen. ■ .•. . 

JO, i m H iewaeeirheafewMi <r y> e « .—lheiiMMgh»gi«w»j 
oim pn^cel cspctleBoe of the (Ueeate, eneo^ eew mat 
thoQMAde of CMeii been led to die ooodneioB thet fhe heet ud 
dfvMit weieihe ctoiei of the ledi of virolence hi the diieue u mtt 
«itfa in the UUne ee t^poted to the Rent viralence aM levehtj of 
dw ifliwiin obeerred in the peite of tto HlmUayee. The o()Ktn» 
dou I nede ihowed. pUnt 30-50 pet cent deeflu. pettt of the 
Hlindtejts 90-98 per cent, deeths. We aie trell ewtre nomeipen. 
menta tlreedj nude that avacdne can be preps^ bp •spow of 
the eifodent inatalal to a tempetatore of ii7'0 F. to inw F. for m 
miaotaa. Thu eipoawe ao wdncea the tiinlence ihR the maleRil 
can be inoculated and produce immnnhy withort.cwuw term 
diaeaae. Theae tempentorea are not anfreqnentlj Btt in Inoit 
in the can. and the infloence of thia on the airaa vonl^ it appealed 
to me, taSdendr ezdalo the low mortality in aomo ontbitaka. 

71. In aomepaittdthe Himdlayaa on the contiaiy, whe« the 
teapaiBtnie la cool, and the air moiat, the diaaaae ia very aev^ 

n, ImMowWleleaajw-^oMiwIhoiatbe.fot** 

' •_ V... liM rlitmm nlcTiffinfi inil 


•XpaiOIVIIV. am vaav wa-a — / 

hi'mnection with tWa alight vimlence. It la very gopi Ue tto the 

bUefreman animal dead m eoeha virolent form of flie dtama^ 

Ini been oeeairtog In South Africa e^iecially in 

menu made by Profmaor Xo^ ta regard to mii^ 

with *e blktolncieaaeiwimmunlaing pow«, 

widi far l^her powera U conferring tmm^. 

roaiouthitaeeinatomenotlmprob^m 

p co tec ti ve powertothe rinderp^vbua it coiHalna,Bnd XpOna 

neeu of adding Wood increaae auch pow«. ft ataOMtoimw 

duniBie dut a^thia be the caae, the miloer the 

dw twtwmofatog power than that from aeveie linden^ and jm aepn 

»tSi £^ B *. •M*»**“» “5 SL!iKi»5 

pnaent loRn to ^ country, it mar be laid tUdpeiftN^^ 
too eetly to »■ 

-f. .J- ai«lr he ‘o-attum 


be 





f4> f^nlMV IftM cqMriaeati ta tlie pmtt w l «pplk«Bop of 
itelawwiMaftB jnom rt the «»WimMi " Im. *iim mtk will 
li « oMilMbli aaontt of nod. Ho lopaMi • Mhwo:— 
BiodiipA'iMilo Ml Am oa So aoik Jumarf tiof, iaiitod tbe 
iMi o> ^ qii Fohnaay, and feood the nock of lio koad alnadr 
■aci InkM. TVaatf^oetcB a alM o l o wet« dead, nd at kail ^ 
f k etd MW or koi cker trmpbMDe of lioderpott. KneiiiBOBt* 
la|Hiied*eh»adatioa with tto uimait wkieh mUI appooiod waad 
MO Martakaiv aad i8 <Haeaied aidattk were biiociod with blood 
a HOporfM 4 ^hoBol aad letaar proportioR of bile. Tea aaUaala 
MckaMoaced aoaad iecoi»ed tbo aaao pboaol blood, aad tp cattle 
#ich uio umared aoaad aad had beea eopanie wore kioctod 
abb bte wmch wu takea from aa aahaal wbicb bu died amr aa 
^Mtofaisdaya. On tfwalxdi day after the iaocolatioo, four aabaala 
aidi with o^pion of rindorpeat, of theao three antcambed. aiui 
eaa which bad dw dtseaao in a leu rimleat fotu, recovered. Iheie 
wu every poeeibdity of cheee anfmala having been infected before the 
kocolatun, for which they were thrown on the floor of a “Kraal" 
k which cattle anffering frmn rhiduput were kept every night, and 
lUidoor wu oovered iriih rinderpeat natter. Oat of 19 aauBak^ in 
ipiie of the eitraordinarily nnfavonrable cfrcnnetancu, 15 were pre- 
tenedbyaeingle injection. To I'rove beyond a doebt that the anbaalt 
to iiettM were abeolately immune, Kooh inoculated four of them 
with vunienl blood, and, at the ume Itine, two unprotected enu to 
act u centra The four remained weO, whilet the conirola died with 
•were qrmptomt of rioderpeet. From the above, it will be teen that 
the tyWem may be adqpted with advantage even in unpromiaing 
tvcnmaianoef. 

y$. Jw e ml w W eia 9 t TrvnaptH onfmaie ot» eerrfee.— It 

wm b%falv probable that the method might be very nsefol in the 
event of outbreaka of rinderpest on the Unee of comrounicalion. It 
have the recult at any rate of Mapping an outbreek in a fort- 
ia|k, and the inoculated animala would oe proof againat the diaeaae 
Httreardi. 

y6. ikoewiwHon e/nuNuper* awfuala he/eM eerwfe*<-It 
leald be very naefni to koculate aainuda intended for aatvioe in 
9 ^ of Che conntiy where rinderpeat fa prevalent. The advantage 
af having protected atrimala on dreu expMitiaoa would be enormoua, 
would be able to march unacath^ through a coonlry however 
•vwelf ii&cted it might be. 

77. /we ewfoiM eia •/ rail Government eisUfo.— Thia might in 
cMtu of rime be gtndnally carried eat; I would eqwdalfy draw 
antnlionto the advaniagu foQowingthe protection of Government 
hRe^ngbuDt previons to aending thM out m their diatricta. 

7I. Ike e m l n W o r a d wi' fi i# ow f k rewi fc i w wt ew fU iTrmiitwr* 
«*Wk i-» I n the caae of outbreaks among transport cattle in Ciiton- 
await, the qrstem, aiieald it {wove snccesithd, might with great advan- 
hga be arkued. Thoe would be material at hand from the aaimils 
tkiadf attacked, and many aaiaala migbt in these ciicumMancu be 
Wad and ptQUeted against the disease in the future. 
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M. 4 mHa0 •m nr a mkt 

la ite OM oi oiMmtIn te tiM 4Hftik«s. it cBiU aqr wA iliMM* 

roMmiMnd iktf tb« faBmaayifiK piMMtiakn* rnmiilirilili 
Maffyormiherq^iead^ udtlwt bcfoniUttbMkii 
(how the eoiauii be etpoeed to theeattighM, b wiB td* **7 iiiiMi. 

80. b oetbmJu « rtodetpcd. ihenfore, bthiacMW]r,«|i«i 
conauuNl gnubc tad henSoK occen^ it it elDan doofam dwihtr 
nuuijr udneh «iu eecape eipoame to the diitaM dvbK >■ 
o«Mif to the teck of legwvioa, end neet eeieleHiiiii aUch » 
«eib in the nuefenieiK ofaMitcn of tUi kied; ebei itBkc^te 
CGCor in neeriy aU otstbreeki me^ be weB i B w t b t ed be me foBo^ 
CMC which if repotted in tbe Ditmmi FitUt AimHur. The 
diieeie i^peend in ebcid of 148 canle.of wUdi onbtmecMwm 
obeerredtobetidt. Tbeie were InMandir lemorad mntte herd 
and ifoleied, while the mt were inocnkied. This ww done nidw 
t^Febnaijr. On the latbhbrch, nolesstheneo hedt^the 
dieetie, bnt the lemtinder were epMiently doing wdL Nowwt 
ere prettr certain, jnd^ng from aB the eipeiitnentt whidt b«t 
been omm with rindcrpM bSe, even when it is miad wkh a ooa> 
sid««Ue qaaniity of virnlent rinderpest blood, that hs i nn c riMi ee 
into heahhv cattle does not oanM rinderpest. The sm^ espedates 
which we nave so far bad b Ibis coonujr proves this. Howibasn 
we to accoant for the 40 head being attacked f amply becaasediriaf 
the incabatioa period of the inunnaky or before the w ec nl siiee 
ptfiod they hao beea esposed to the tBsesse and beoonse iafeciel 
But 1 am (frdd bat k might be difficak to get tbe peo|de of this 


coantry to see the matter in thta light at pteaeat. 

81. iVoteeHea 0/ Aeatthg eoMte used hespefnl.-B has 
already been stated in the Smnb Abican enqniry that the best 
resnlts are to be obtdned in operating im beelBiy cattie. If aay 
method of Inocttlaiion against rinderpest is to bewme spsead ovsr 
tiM eotmtry, it can only mfely be done by feeling oar gioaad 
carefully and introdadi^f it wtr gradually, commends ^ iMcs. 
latiag at variona centres tnimiJs with a view to iwn deiing t iiem 
Immane and also by operatisg to some estent on Govenmmt 
animals. It might be v«y asttnl to inocnlate a portirm of me 
cente distribated at “llmkavi giant " In villagaa where rfabrpiW 
hu been very severe, sad there is dangm of xecraAseeaw owiM » 
which the animsla boaght with the “ Thakavi loans’* perish, sad ms 
nnfoitnnate Bads UmieU wone off than before. , 

8s. ilrasedaofcs «/tAe present egsloiisi— The present sy^ 

has suiona drawbacks owiag to which its appUcatkm to the pioi^ 
lion (rf healthy animals is iimted. In the firm plac^ it b nrcewif 
to have the disease carrying off animala, to supply ^ 
and each animal lappliN only a limited qnantity of hm protsaaa 
bile. Sectmdly, all the d^ animals do not supply bib ft ^ 
The n]^y trf Me, therefore, can only be kqtt up w i»w»*“ 
<d aniiaala^ which would be a rather costly pneos; iM 1 Mta»yi_ * 
tppea^ that the ftle will aot keep go^ leti^Hf fft pispBnt* 
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teioM*' ^'btw Ma all aefiaai q ww i o a i vWch maal ba Mt bi the 
igMnf aittafli^aa la aMda« 

'TI *#«*» a«tar i rt fca rf* «Mra *aiMtfW iW j w ^cll aa t 

<■ XMfta.— Tha fanher aaperiiaaas la lagatd to the 
Ma Cntoi hatitl^ aaiauli aad hi adniitan mh vkalant 
Uaod, tf poadtaUtf of aitog other awterial with which the 
***7 he adaed aad at the mm dae prodace 
^mitf.aaaa to leader it rcryptobable that the Beam of aauiitfac- 
Huiafaaattor teaa artittciat p rotec th ra aedioia teem to me to 
the bait reiahe ia the atatter of providiog krge qaaatitiea of 
aad it ii to the aolatioo of theae probtema that i look foratrd 
iriili Mil hopOa 

S4. XaaaMtf% •/ UtuMm/f r«aeHMMlf A rn it Uml* J »4 
(gtleat.-'The mtem If it be oa the liaei of any laid oat by Pro* 
l^ltr doab can be eaiily taaght to lome of the more Intelllcent of 
dwaadeeii wkh a properly equipped contagiota diieaie hoapital 
ia Lahore^ in working order; the whole of the practical tachafajae and 
thiocy of the aobject, wUch ia fairly chaise, can be thoroughly taught, 
2 the Govemmeat decided to eitend the cooim to three yeart. 

I5. Jm tmptrUnU prmetM pttmt 
ma autmien that Pre f enor Kooh hai confirmed the obcetvationa of 
SMmayr and othen ia regard to the efficacy of drying In the 
dctcractkm of the rinderpeet virtu. He atatea, “ In ctmtinnation of 
■y cxp«iueott widi dried tinderpe^ matter, aeveral animala were 
fed tm the dang, fleah, and akin of the peat animala, which tub- 
— ww were dtied for a fortnight ia the abide and aoaked before 
leading. The animala remained perfectly aoond." In accordance 
whh theae factt, the conclnaion may be joatified that the peat vima 
ia in different qoalltiea, it aoon killed by drynem, and that the dry 
pteceaa foriBi one of the ahnpleat and beat wayi to render rinder* 
ptn iimocooQi* 

86. Thit btt t moft inpwt&nt bearing on the hide tnde. 
1 poinied out 10 long ago aa 189a, that drying deatroyed the rinder- 
piitvirei and that dried hidea do not form a danger in the traaf 
adaaion of rinderpeit 

87. Tbia fact will alao again bring into prominence mv recom- 
auadalion for eaubliahment of akinniag encloaorea onuide every 
vttlage, in which the Ckamin thouItT be made to akitt dead cattle, 
at a part of the vilh^ arrangementi. Tbia will limit the apread of 
rtedmpeat in a very marked manner. If the animala be akinned, aa 
•tqEg«^ in my Annoal Report of laat year, the atm will aoon 
dutroy die rinderpeet virtu. The ikini abonld be dried In the 
eadoim and on no acconnt waabed in the village tank. The ad<^ 
dra of ain^e methoda of thia kind will go a Tong way to help the 
pao^ and are really of very Gttle trouble. 

88 . la coDcloiion, I have to thank Profanof Ungard fat hii 
tosteiy and aaditance during my deputation, and for giving me 
Vffartttidtiet of itndying in the Laboratory, during my vacation. 

4 . Vitarhiaiy-Oiqrtain Haffier. Principal, Rajputana Veteri- 
••ry School, reports as follows 
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s. Or. Koeh cfaumt to tat*« pimed tluu tea cubic ceatlBetra al 
bile, ttkcn fttmi the gall bladder o( a bullock ibat has died of thKltt» 
pest oa the litth dajr of the disease, will, «bra iajccted iaio a heabbj 
aolmali render that animal immnne to the diseate after the siitb dtf, 

3. He ditdnctlf points oat that it is not a cniatire agent, aaif 
admita ilM cattle esposed to infection either lost before, or ekbia 
sis dajrs after the operation, are liable to suffer from the disease, bat 
besutesthat those atucked after they base been iaocn1aied,tad 
before Immunity has been given, if., before the sixth day, suffer leu 
in proportion to the number of days that have elapsed after the iat- 
muniitng agent, vi$,, bile, has been ii)]ected, and that after the siitS 
day, they enjoy complete Imroonity. 

a, 100 correctness of the above conclusions was amply proved 
by esperiment at Muktesar, where six buliocks were inoculsited by 
Dr. Kool) in the manner described, and, after the lapse of kx days, 
resisted the disease after being injected with virulent blood takes 
from animals that a etc either suffering from, or had died of, rinder- 
pest, and I understood Dr. Kooh to say that be had tieter known in 
animal treated according to his method to suffer from riodcrpcM 
provided that the process was carried out under proper antiicpiic 
precautions. 

5. Dr. Kooh, reasoning on his experience as Bacteriologist, holdi 
a theory which, ho» ever, he has not jet worked ont by tiperiment. 
err., that tiie serum of an inimal ilat has been rendered immune 
and I esisted virulent blood, wdt protect others against rinderpest. 
T^e anti-toxin thus obtained should consist of one part of tirnknt 
blood to 99 of serum, of which mixture so cubic cenlimettes art 


injected. 

6. With regard to the second paragraph of Inspector Geners. s 
letter No. 1117- 191 M., received under vour endorsemtoi abm 
quoted, I have the honour tMtate that the Ajmere Veterinaiy Skhom 
being bounded on Uuee aides by forest preserve in which caiw « 
not permitted to graze, is, in my opinion, singularly well situated to 
carrying out experiments in connection with rinderpest, with a mi®* 
mum risk of conveying contagion to cattle in the aoiTonnd:i^ d**’ 
trict, and, should the Inspector Geneial, Gvil Veterinary Detait®^ 
desire it, and the Agent to the Governor General ap^e, 1 sm p^ 
pared to Wke up the work as soon as the necessary material can ne 

^ 5- Viilri(»ry-Capfaln Raymond, Superintendent, Civil Vefe^ 

nary Department, Bengal, was first dejpoted by . 

ment of Bengal to Bombay, to consult ProfiW)f K®*"» 
after hit interview expressed the following qjinioB 
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rgtBMIVAnT’CATTAJX RATUOyiys BKFOKt. 


■ Tlie u adopted br ProlMor Koch, eppew to be per- 

Itoly «Bp»e. bet in practice dificaltie* tie likeir to confroet the 
laiiiiMd 11 c«enr itep : from theae caeiet acciJeitu are alradr 
l ^ nn iay ia Soim Africa. 

•* Tbe pfe»eeti»e treataem otilf coc f er* immaaitT abont aU to 
•|la dtra after iaooilation : daring the interval the animal ma;f cauh 
fioderpeat 

** It bappena that Cattle Plagoe is latent in the ajrstem for about 
deet dafi before any symptom it noticed. The inoculation with 
pKveative serum in such a case eotiid not prevent the animal luSer- 
a$ or dying of the malady. 

*■ .Moreover, it it at least possible that clumsy management by the 
iooculatw may infect a healthy animal with Cattle Plague at the very 
■omeut he is injecting the protective serum. 

' There ^ be no doubt that in the Laboratory and in South 
Africa in akilted hands, Kooh'i methods are quite sucte&aful. 

•' It remains to be seen if, out here, any modificationa are necessary. 

'* In any case it is desirable to remember that the matter h.is 
scarcely got beyond (he Laboratory stage, in spite of Ptess notices 
and reports." 

6. When it was decided that Profetaor Kooh should visit 
Ifaktesar, Vatarlaary*Captain Raymond was again deputed to 
attend the demunatraiton : the results following his depul.v 
tioii, Md the experiments carried out by him up to date, are 
cooUined in the following report, which it is deemed advis- 
able to print IK txtenso :-~- 

In answer to your No. I5J7-A of uth September, which reached 
this oUce during my absence cn tour, I have the honour to report 
on the subject of riuderpest as follows 

I. In pangnph t5o, page 14 of my Annual Report for 1896-1)7. 
I drew attention to Dr. Kooh's ex[>eriments in preventive inoculation 
,*hK h be waa carrnng out in South Africa, and I added, “If it is 
HWad to be safe In India, as at the Cape, I purpose to employ this 
•wshod of element. " 

*111 be within your recollection that as soon as it was known 
w Professor Kooh had landed in Bombsy, the Government of 
Bengal always solicitous to reduce the great annual losses from 
•'■derp^ deputed me by telegram to confer with him. 

3 - upon my reporting tint Professor Kooh was willing to dc- 
Riowauate his system, the Bengal Government at once expressed its 
•uluigiieaj (0 defray the expenses. 

4. In the meiniime, the Government of India had taken the 
into conmderalion, and Bengal withdrew in favour of the 
i^er, the result of the negotiations ^ween tbe Imperial Bacterio- 
*^Md Professor Koch being that tbe demonstration took jdace 
Bacteriolc^cal Laboratory at Mukteaai, and not in 
; oU Principals of Veterinary Sci^Is were directed to attend. 
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5. WhUe at Muktew, I wt Itech inocd«e 

ftoimAti with bile and watched the eflect, which wti canoed to 
(ormuion of a aveltio; near the aeat of inocnUlion. No t^aixiMi 
of tliteaae were shown bf the toimala. 

6. I did not wiiness anjr demonsiiatioD of the tenna trcatneM. 

7. The following Is an extract from letter Na 771 V.D, 
dated s6th June 1897, which heats upon this snbjM 

" Profcswr Kooh’a work, ihoujih successful in the Laboratotj, kt 
still to Ik studied in its rel^na to Bengal cattle.” 

ProfeMor Kooli impressed on me that much remains to be dtse 
in this direction. If Government is willing. I can easily seek ut 
apply the knowledge acquired. 

8. With regard to paragraph s of No. 11 18— tot M. from the la- 
spector General, Civil Veterinary Department, which you forwarj, I 
have the honour to report that a few experiments have been carhei 
out partly at Belgatchia, and partly in my own garden, and Mly at 
Kanti. There was little danger of rinderjtesi spreading at tk loar. 
for scirceir any cattle came to Belgatchia tor treatment, and I l«d 
immunity my own cattle. My own garden is completely enclosed. 

9. But latterly, the popularity of the Infirmary seems to hate ie- 
creased amongst cattle owners, and there is some risk of infecuos 
being carried. I am, therefore, glad to state that Governmeiu hs» 
under consideration a scheme which will render it possible lor ti- 
periments to be carried out without any danger to other cattle. 

to, I beg to bring to notice some work which I have carried oat 
in connection with rinderpest inoculation. 

:i. In the month of May, an outbreak ol rinderMst was reported 
from Munshigunge, and I directed my Veterinary Assisunt to Kod 
me some material from a sick cvt for eiperiments. Unfonu^ir 
it arrived in such a decomposed condition that the r«su.t of ss 
experiment on sick calves was a failure. 

IS. On the S5th June, a bullock belonging to the 
Municipality was admitted at Belgatchia, suffering from cattle plagae 
and died. The pett-motUm report is appended (^Appendix I). 

13. From this animal, two calves were inflated, but proveil w 
be immune, and as the outbreak was sporadic, my material cam* » 

14. But from the bile collected from the bullock, 1 inoculiied 
four cidves, four bulla, and three bullocks. The dose was 10 c, cm. 


The result went to prove that the operation was petf^T 
less. The animals had a slight swelling at the teat w 
but they showed no sign of any kind of disease and fed and 
as usual. 


la UaUV* r — 

15. On the 31st August, I received an ,1,, 

MnitSarpur. Upon my arrival, I found Mr. G. «• , j 

Kanti Indigo concern, who, whilst driving me to his plac^ 

IlUt cattle plague had been niging on the estate since IM 3™ “ 8 ^ 
and that he had lost 86 he.td of cattle. 1 ascertained that some 4 * 
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^ jao lie«d <rf cadle h«d died in ihe neighbonno^ villages, f 
Mr. TooW^ hwd that 1 «m dcfiroas of experimenting with i 
it^lopcnu and in the moat pabliotpinied manner exnmted hii 
•ilSBfneaa to ^kt me, undeterred bfsome boxtile criiicitma of the 
gKihed which it was my duijr to send to him. 

16. It ritonid therefore be noted that Mr. Q. R, Toomey is the 
^aotieer in India in what mar posjibir i>ecome a very iinponant 
fiabSic benefit. Betidea the risa of the loss incurred b» Mr. Toomey 
‘tor a new thing is always more or leas risky), he has refused to 
tecoep himself from the small sum given by Government for eiperi- 
totals, stating lh« he wonld rather see the money used for further 
vwk. 

17. Hiving decided upon inoculation, the next thing was to 

f rncam suitable materials. It was obviously out of the question to 
i l snv of the cattle owing to the religious opinions of the jicople. 
tin the other hand, observations upon cases that had auccumbei 
Jsring various mtbreaks had shown me pretty clearly that the bile was 
<efT often unsttitable in cases that had died in the usual way. Unless 
the bite can be removed at once, it is nearly always useless. Hence 
there was an element of uncertainty over the work which it was 
ievifahle to remove. There is foriunatelv no prejudice against killing 
Iwfiiloes. I therefore recommended ilf. Toomey to procure some 
Msloes. I there obtained a typical case of cattle plague wherewith 
10 infect the buffaloes. This c.iie (Buffalo A) showed all the lymp- 
umi in a marked degree and soon died (for fott-morttm ap()ear- 
met— see Appendix II). 

18. Bufialo No. I (see Appendix HI) besides receiving materisi 
frotu BeQock A was also treated with miierial from a young calf that 
W died without showing all the typical symptoms of cattle plague. 
Few other buffaloes (Nos. x, 3, 4, and 5) were also treated with 
luietisi from Bullock A. 

to. Having prepared the way for farther work, I returned to 
CsScutu to my other duties, leaving my Assistant to reiwrt by wire 
•hen the lemperalares of the buffaloes weie rising. I returned to 
Kanti.snd on the 3rd Scpiemiter, Buffalo No, 1 was shot {vtdf Appen- 
dulll). Thebiie was extracted and placed in ice. On completion of 
the yetAsor/m examination, I examined the bile under the micros- 
cope, moreover the colour and odour were satisfactory. In the after- 
noon 1 injected lo c. cm, of the bile into each of ix head of cattle, 
•hich were then branded i i-ix. 

X On the 5ih September, Buffaloes Nos. x and 3 were shot f vide 
Appendices IV and V for details). Bile was extracted from both 
uimls, found to be good, amd placed in ice. The bile from 
Bofiiio No. a was used the same afternoon to inject x8 head of cattle 
>*<•1 were branded ni-x8. 

. O" *he 6th September, I injected 32 head of catife with bile 
Hom BaSalo No. 3, which had been kept in ice. This batch was 
>««led i-.XXXII. 
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II, On the ntoniaR ol the Tih 8ep(e»b«, Nn^ 4^^ 

iliot(f»de«»Uo(teiBpefmwr*,etc.,ei* Appendts vy. leanoid 

the bile which wm good, wd pieced it in Ice- In^ efteraoec, I 
injected *i he»d of enttJe, iftich were bnnded z, i-XXL 

13. On the 9th September, Bnl^ No. 5 wnt riiM (to dmi, 
of temperninreii etc., oiff Appendii VII). From this uiat). | 
obtnined e qonotitf of bile, bat of the remnining cnttle of Ute Iwd | 
only inocnlited 14, becnoie »ome were too wild to mtrt and ethm 
were cowi in cnlf. Thii belch wm branded L K i-XIV. 

From the leiiie enimet I lecnred n tjoentiijr of Timlein blood fat 
teetinK erperimenu. ThU wm pieced in ice. Some of the blood 
end the remeinder of the bile wm el$o pieced in ice and ufcm w 
^Igatcbia. 

14. 1 wUh here to mention that Mr. ToOt«*}l W"d me that anii 
pUgne had not been known on the ciuie nor in the neighbonrhood 
lor at Imit eight yeara and probably more. Mr. Toonny brecda ha 
own cattle. Thla pointa to ine probability that none of the aninah «a 
the cattle had been rendered immune againat cable plague »« 
auSering from a previoua attack. 

15. It was fouiKl impracticable to take the temperature ol the i;l 
cattle that had been treated with bile, but they were all repeaiHly la. 
apected by Mr, Tooinoy, hia Aasistant, my Assisunl, and my»ell. aad 
1 waa lurpriaed to lee bow little awelling waa to be leen : only la iw 
aies did it Interfere with the gait oi the animala, Constitntiooallt 
none of the animals appeared to suffer in the alighteat degree. 

16. Profettor Koch itatea that the bile injection eonfera immaarty 
not later than the tenth day. 

17. (n order to teat the immunity of the animala after the he 

treatment, 6 bullocka' were selected simply because they were b iad 
or lame— ^ 

(«) bullocks T a and to each received subcutaneously *5 
c, cm, of virulent blood from Buffalo No. 5 on the i'^ 
September, that is to say. seven days after the bile mocua. 
tion (sec Appendices vlll and IX) i 
(S) bollock f *5 received subcutaneously to c. cm. of *«s- 
lent blood from Buffalo No. son the nth September, tta 
is to My, after seven days after bile inoculation i* 
Appendix X) ; . 

(f) bullock L 16 received »o c. cm. at the mme time, anew 
the same drcnmstances (see Appendix XI) ; 

(d) bullock t I (Appendix XllI) received to c. cm. of vifW« 
blood from a case of Belgatchia (vide Append'* 
on the 1 6th September, that is, eleven days after moco. 
with bile. . ^ 

(r) I s rectived 10 c. cm. of the same blood on thesinw 
and under the Mme conditions (vidt Appendix XIV). 
All (hese animals proved 10 be immune. 




41 


onii. 


(g. The don of virokm blood used in then <Mt ca«e« it nid bjr 
lud 10 be lei^ccttttijr $.000 nod lojooo timet greater tbu a bul 



pf, Tb« etprimeott above recoided go to show that ProfttNor 
goobl pie*estm tieatnKiit with bile promisee to be tnceetsfol in 
Tbe eiact aiaoant o( tttccets can onijr be determined by 
eiperimeat. 

px Here a«jn Mr. Q. R. Toomey hat rendered gmi attiuance 
^ permhiiog me inocnlated bollockt to be branded, so lhat each 
sight be identified later. 

ti. 1 have performed another experiment to ascertain if br any 
(iMce bile in tbit province voold confer immunity quicker tKan in 
climates. For thia purpose I intecied calvei with to c. cm. of 
1^ and five days later tested them with virulent blood from Bullalo 
Ke. $■ They have all re-acted in temperature, tliree developed 
Moatne rinde^tt, and one died. 

}t. Eiperimenu are proceeding. 
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APPENDIX I. 

J»— € m u ritt* a pftm tuMM. 

Gall BUMtr—ma* fall containing n grecnbb Said of t 
mild colottf, . 

Lmagt—mat congetted nsd emphfwmttoat, wuch wo tho omo 
chnncterituc poinli in the difente rinderpeW. 

TratkM tvptx and Brancktal Inia — were nerelf congM i rt 
with Ml nlcwMioo cloili to the »ocal chord* in the Lwyni. 

Bmal and Stknitdmtn mtmirantt — were nlmott a’l right, Iw 
notcbei of congewion here and there. 

Bmmtn, Ktlttnlnm, Omatum and Ak»matum.—Ttttt w** cnogt*. 
lion in the firit Momach which i» generally w foond. The foonh 
•tomnch «** highly conge»ted and had a tendency of Ihrowthg o| 

the mucoui nwnbrane. . . 

jjrgt and tmall w/ri/iarr— were erhanilumaloiii and mfiltmej. 
but tbero wa* hardly any nlcention. 

BItart, l.ivtr and Kiintpt—wttt almoat normal. 


APPENDIX II. 

Fo*t-mortem appearonee* o/BuOoek A,dtad of BMtrpmd 

^ ^ Jl^i M lAe » 9 th 1 »» 7 . 

JUtnlk—notvai. . , , , « . * 

Woryiwr— congealed, bran-like depoaii on the aide of the tfi- 

and Tratkta.— Tht former waa congealed with ecthy* 
moalt and tho latter congealed. 

X^M^f—En^hjaematoos, anterior tube* congealed. 
Slamatkt—KnvMD, Reticnlnm and Omaanm nonnai : Aborav 
aorn highly congealed and diacoloured with eroaion* and croa(M«* 
membrane and the mucoat membrane thickened. 

/•ArAoia.— Small inteadnoacongeated with ecchymoal*. cnopooa 
membrane, alceration of Peyera pauhea, mncooa 
thickened in placca. Large inteminea congealed in patcbei aaa 
caata. Boctum congealed in potchea and Mrijpea. * . 

Sfltm and Eiwr— nonnai, and Gall Bladder contained ctitr 

bile. 

ATi^yr— alightly congealed. 

Bladdtr—caageitied, with a few apots of ecchymoaia. 
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appendix xn. 

PMt'MOftM* »pttaranu. 

Escoriuion of Boccal mcffibnae, bird dealt 

pad, Iniide cheeki, lower lip, gum*, nnder eoitace M tmigae, 
uUte and ihnw ; the tatter waa ranch confceated and iacolonred. 
congested and clatet-colonre t a®d exeonaied. 

Larynx and Trardra— living raembnute coogeated ud diacdtwrH 

*^rar/— Pericordium diacirfonied in palchea ; Endoeardtua 
marked with apou of ecchyraoais. 

both congealed, paiticalarly the right one, and em}*?- 

sematona. . , ^ 

Z/wr— clay-colonred and aomewhat enlarged. 

Gall Bladder— mocooi raembiane marked with p«ttbea ot cae- 
geation. 

ZTii/aon— both congested. 

Aa/rra — also congested and somewhat enlarged. 

Ahematum—'ivty much conge-sied, the anterior hall bein;; .f i 
leaden hue and the posterior claret-coloured with eacoriation ir«; 

patches of esiravasaiion. j .l n-., i 

Owara*— Epithelium easily peeled off. etc., and the blood 

AfW/re/aai— mucous membrane congested and its eiKihcoca 

easily removeable. , , • . • , i 

Epithelium easily rcmoveable and it contained alwn 

quantity of omphystoma Coimeum. , . , 

Small contents were liquid, with large amoiin; a 

viscid mucous and shreds; mucous membrane congested w! 
marked with numerous patches of extravasation and several ^ 
Peyer's patches ulcerated. i 

Large /a/er/iae— mucous membrane congested in patene- 
scarlet colour and the contents were liquid with a large quantnv ct 
mucous castings and shreds. 

^re/aai— congested in patches and streaks. 
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MMTOSr or nSTEBlXABT-CArTAiy MVAXS. 

j. Viterftnuv-Captain Enna, Sapcriatendentt Ci»il \’et«ri- 
uqr DcpartoKiit, Barma, after carefully deacribing the 
nnoos methada adopted by Profataor Koch, states 

■* In coododon, from wbat 1 have said, it may be imhered that I 
(OBiider trying esperimenta here, on ibe bttle eipeiience 1 gained 
at llakietar (and which in my opinion were not altogether a aaccesa), 
iaadviaable. I feel convinced that Profesaor Ungard «iil obtain freah 
era and conduct further etperimentt. If successful, it ail! be time 
cooogb to begin here, I do not wish (tinless ordetcd) to engage in 
asv experiments nmil such time as I am aaiis£ed that 1 may tmoii- 
expect good resnita. 

Protaiaor Llngard at the Laboratory ia, I fancy, the person best 
cilotlaied to conduct experimenw which are likely to afford the re- 
quired information, as he has the time and facilities. I am strongly 
d optnion that it would be a ^at pity to be in loo much haste to try 
experiments here which might end in failure, and thus cause the 
BtumaiM to lose all confidence in them, which would most assuredly 
be the case. When 1 hear that the protective method is successful. 
1 hare liit’e doubt as to my ability to introduce it quieilv. and in a 
abort time to gain the confidence and assistance of the Burmaiw, in 
onying the system out*’ 
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PwfwMr Ka^'f liMked* af 


rMrEBINABT-UEVTESAinr BALDBET*a XEEOBT. 

8. Veterinary-Lieutenant Baklrey, Auietant Principat, Bota. 
bay Veterinary College, makes the following remarks, after 
careful couii<leration of the methods adopted by Profttier 
Koch:- 

Afier inocoluion with rinderpest blood, the lemperatore in foe 
days goes to to* ; then rinderpest esinces the usoal symptoms. Ai 
far as 1 can see from personal observation, this svstem cannex be 
pronounced as an absolote certainty. One animal inat I taw imes- 
nised, contracted a mild form of rinderpest when inocitlaied «ith 
virulent rinderpest blood, and 1 think that a great nnmber of animalt 
should l>e tried in different parts of the conntty, before going an^ 
farther tlian to say that this system is any more than experimentii. 
Up to now there is nothing to guide os in proving how long the i®. 
munity lasts : and this is a matter which would take at least two or 
three years tg prove : an immunity of a few months would be of ns 
practical value. An attack of rinderpest from which an animal hat 
recovered, is known to produce a certain degree of immnniiy, bet 
animals have been known to get the disease two or three limes iBd 
eten then die. I think it essential that some experiment should be 
tried in the Plains— say at the various Veterinary Schools— undtr 
systematic isoiative precautioas, is the climate is very different to 
Mukicsar, which is at an elevation of 7,700 feet; and a variety of 
conditions are necessary to prove its invariable efficacy. 

Up to now these experiments in India are Laboratory ones, in t 
favourable climate and under the most favourable conditions, 10 I 
think it necessary that something should be done in the Plains, led 
that animals should be ci|>osed to ail sorts of infection, such as they 
would meet with in the ordinary way : as it does not fellow that il sn 
animal is immune, against vintlcnt blood, that it will also be immane 
to the infection that an infected herd would create, as it has been 
found in the case of Anthrax, ft will he seen that an outbreak cf 
rinderpest is absolutely essential to the carrying out of preventive 
inoculation, and that the bile from one dead rindcrjicst animal can- 
not 1 )C relied upon to do more than to ficn) animals, atid that unlen 
the inocul ilion be carried out by thoroughly competent men, it is 
more than probable that instead of rendering immunity, fresh centre! 
of infection would be set up. I have said earlier in my rc[>ort ihii 
the liilc must be taken not later than seven days. This is bccattse 
the duration of the disease, from the rise of temperature, is only seven 
davs : if an animal lives longer than that, it has overcome the disease 
itself, so that it is very doubtful if bile taken after the seventh <Uv. 
would be of use. This also requires experiments, I may brie.,y 
here explain how it is that rindcr|)est blood produces the disease, m 
they— both bile and blood— undoubtedly contain the poison d 
rinderpest. It is thus . 1. m 4 

" Blood when injected is immediately absorbed into the biw 
circulation in an unaltered condition, producing practically no inaans- 
mation at the seal of inoculation, and therefore causes the disease. 
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a;! com m unicat ions regarding The ACRICULTURAL t.EDCFR shouid 
i;drt4sed to the Editor, Dr. George Watt, Reporter on Economic 
;,ct> to the Government of India, Calcutta. 

fhf objects of this publication (as already stated) are to gradually 
;; ar.d [>erfecl our knowledge of Indian .Agricultural and Eicononiu 
o:cr.s. Contributions or corrections and additions will therefore be 

Ht k’ome, 

in . rder to preserve a necessary relation to the various Departments 
lufrr.nent, contributions will be classihed and numliercd under ci rt.iiii 
M Urns, lor example, papers on Veterinary subjects will he i. gis- 
; . lier the N'eteriiiary Sene': those on Eorcstry in the Korrst 
n. Papers of more direct Agricultural or lndustri.il interest will be 
,.-el .aicorditig as the products dealt with belong to the \'egetable or 
Kingdom. In a like manner, contributions on Miiural .iml 
■c M.bjects will be registered under the Mineral Series. 

title*p»f:e my be rerrored whrn the Auli>«ft*iT.itlcr »» f.icJ iq lU ptoi • f j ..tc 
'.u l:iicr and nuir.ler tbown at the bottom vt each . 



NOTICE. 

Future issue' of this [wluicatioii [ilaccil under either the ■ Specia! Vctei m..-, 
or '■ Special Finest Senes ' will not be inclU'leJ in the annua! enumciation 
fapers are printed (or Departmental purposes. Their unfortunate inclu- 
the system of annual numbcnnjr has led recipients of the ordinary issues t ■ ;'.t. 
their sets incomplete 

The follosvinjr pamphlets have already apiicared as Special issues, ini m 
not aceotdiiigiy hecii (urnished to the pul.'ac — 

iS>;t . . . Nos. 8. 9. 10. tt, 1} and 15. 

1S96 . . .No. 5. 




